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Patents pending 


“VARI-TILT” — instantly, whenever 
you need to fine-tune beamtilt for 
optimum signal focus below the 
horizon. 


Do it in seconds, before installation 
or when on the tower, with Antenna 
Specialists’ unique new “VARI- TILT” 
omni-directional base antennas with 
Variable Electrical Beamtilt (VEB). 


simply insert an ordinary hex 
wrench at the 3 
antenna base, and 
observe the direct 
reading calibra- 
tion rod through 
the observation 
port provided. 
Then, with a twist of the wrist, adjust 
beamtilt to your 
exact requirement 
from —3°to —8°. 
Simply ingenious! 


0 


Antenna Specialists: 


base antennas with 
Variable Electrical 


=P 7 Boo Beamtilt (VEB) you 


can adjust anywhere 
in 30 seconds. 


= Adjust beamtilt for optimum null 
fill precisely in seconds. 

= Only a single model required 

for any negative beamtilt pattern 
from 3° to 8° below the horizon. 

= Does not require removal of 
radome or changing of jumper 
cables - maximum convenience, no 
possible loss of weather-proofing. 

Three models available for cellular, 

TACS, ETACS, GSM, paging and 800-900 
MHz trunking systems. 

ASPD977 — 824-896 MHz 

ASPA977 — 806-869 MHz 

ASPJ977 — 872-960 MHz 

» Electrical Specifications: 

Power: 500 Watts « Gain: 8% dB 
(+%dB)« VSWR: 1.5:1* Vertical 
beamwidth: 7°. 

= Mechanical Specifications: 

Rated wind velocity (RS-329): 165 mph 
¢ Length: 14.4 ft. « Weight: 35 Ibs. 


Typical patterns: 
a - 3° a - 8°. 


the antenna specialists co. 


@ member of the ALLEN TELECOM GROUP 


30500 Bruce Industrial Parkway, Cleveland, OH 44139-3956 « Tel. No. 216/349-8400 « Fax No. 216/349-8407. 


© 1993 by the Antenna Specialists Co 
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The 10-site radio controller 


Gooseneck 
won 3 


optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX /RX control. 
Instant PTT switches allow immediate 
response to a call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


m@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 

m RX ALL switch for monitoring 
all unselected lines 

m Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 

@ GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 

= TIMED MUTE switch to mute 
“unselected” audio temporarily 

m= Separate volume controls for 
each “unselected” line 

@ = Instant-PTT switches for each 
line 

@ = Line-activity LEDs (function 
on all lines, selected or not) 

@ Heavy-duty 120/240-V.- power 
supply (also runs on 12 Vide) 

Options 
@ DCA-3 external three-line 


adapter for DC-format lines 


™ Gooseneck and desk micro- 
phones, headsets, footswitch 


m DTMF pad 
@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@ ~ Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Cal] 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


MEGA IT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Clock/audio-level/ 
cross-mute display 
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features 


10 How to construct 
towers for performance, 
safety, stability 

Fred Moore 

Choosing. the right tower for 
the mobile radio base station 
site helps to meet the service 
priority. 


Aluminum towers fit 
light-duty applications 
Don Bishop 

Temporary radio communica- 
lions antenna installation re- 
quirements may be met with 
light-duty aluminum towers. 


Use a unified approach 
for lightning protection 
Bruce A, Kaiser 

Effective lightning protection 
combines bonding and ground- 
ing, transient voltage surge 
suppression and structural 
lightning protection into a uni- 
fied system. 


Inspection programs 
improve site 
management results 
Bruce A. Kaiser 

Use an appropriate inspection 
program to plan acquisitions, 
preventive maintenance and 
upgrades. 


Adjusting deviation for 
FM microwave 
transmitters 

Jeff Ashley 

Three formulas help techni- 
cians lo deviate FM microwave 
transmitters using a variety of 
test equipment. 


On the cover: Radio tower monitoring special- 
ists trained to work with alarms, remote interro- 
gation and programming, staff the central moni- 
toring station at LODA, San Antonio, TX. 


Mobile Radi 
The journal of mobile communications technology 


62 Coaxial cable fusible 


link offers lightning 


protection 

Richard Cartoscelli 
Small-diameter braided-shield 
cable may act as a fuse to pre- 
vent lightning surge currents 
from damaging electronic 
equipment. 
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The DATA MESSENGER’ System 


Now, the speed, efficiency and accuracy of a complete mobile data 
system is at the fingertips of even the smallest 2-way radio user. 
Selectone’s new Data Messenger System can send up to 8 messages 
of 140 characters each to every system mobile unit (new or existing, 
trunked or conventional) with an additional 64 messages stored in 
queue. This complete turnkey system, armed with Selctone pro- 
prietary software provides ‘‘handshaking’' in both directions which 
virtually guarantees total communications. The system includes an 
ST-1010 Base Station Controller, the ST-1000 Mobile Data Terminal, 
mounting bracket and interconnect cables. Installation is fast and 
easy, thanks to Selectone's Applications Engineering support. 


FOR FULL FACTS, CALL: 


e Stores up to 8 messages of 140 characters each. 

© Eight programmable user-defined status conditions. 
® ‘Handshake’ acknowledgement of all transmissions. 
¢ Back-lit mobile display for easy day or night viewing. 
¢ ANI (Automatic Number Idendification). 

e Complete fleet status display at base station. 

¢ Compact mobile terminal (6.2”L x 3.8’W x 1.6”D). 
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eljectrone Selectone Corporation * 23278 Bernhardt Street « Hayward, California 94545 
Toll Free; (800) 227-0376 ¢ Fax: (510) 887-4011 © Phone: (510) 887-1950 


E ditorial 


Scanning... 


Where we're going 

The trend away from component- 
level troubleshooting and toward sys- 
tems integration continues. 

Technicians are spending less time 
troubleshooting electronic equipment 
and more time maintaining systems. 

Individual pieces of equipment in- 
creasingly are becoming “black boxes” 
whose inner workings many techni- 
cians cannot repair because of the 
micro-miniature nature of their con- 
struction, their reliance on software 
and their complexity. Often, it is not 
worth the time required to repair them 
if a repair can be made. 

At the same time, individual pieces 
of equipment are growing increasingly 
reliable. Thus, the need to repair them 
continues to diminish. 

Systems in which individual pieces 
of equipment are installed are becom- 
ing more complex. Technicians are 
moving more into what once was the 
domain of engineers as they are called 
upon more often to design radio com- 
munications systems, such as the 
placement and connection of paging 
transmitters, radio repeaters and the 
media that link them (telephone wires, 
radio links and microwave links, 
usually). 

The industry continues to be driven 
by the supply of its underlying natural 
resource; radio spectrum. As the sup- 
ply increases, so do the sales of radio 
communications equipment. An over- 
supply does not seem to be imminent. 

Presently, the radio communications 


spectrum supply is increasing in two 
ways. The FCC has allocated an addi- 
tional band of frequencies to private 
land mobile radio users, and digital 
radio modulation technology is multi- 
plying the number of users that can 
share existing spectrum. 

Although public networks may be 
attracting some customers among 
those that previously have relied upon 
private networks, it seems that the 
number of private networks is grow- 
ing, too. 

Personal communications networks, 
cellular telephone networks and spe- 
cialized mobile radio (SMR) networks 
are in the public network category. 

The private network category in- 
cludes radio communications systems 
owned by those who use them, such as 
public safety agencies and businesses. 

Digital SMR system construction 
will boost the sales of equipment shel- 
ters, coaxial cable, antennas, power 
supplies, mobile and portable radios, 
repeaters and control equipment. 

Digital SMR systems may draw cus- 
tomers away from community repeat- 
ers, as cellular telephone systems have 
drawn customers away from Improved 
Mobile Telephone Service (IMTS) 
systems. It remains to be seen whether 
many private network operators will 
switch to SMR and other public net- 
works. 


New regulatory environment 

In February, the Clinton administra- 
tion was talking about making govern- 
ment services more responsive. 

“The people are our customers,” the 
President’s chief of staff said at a news 
conference. He said that government 
agencies should pay more attention to 
the needs of the public and less to their 
own convenience, 

The agency whose actions have the 
most effect on radio communications 
service providers and users 1s the FCC. 
Despite positive achievements, there 
is room for improvement in every 
organization, and the FCC is no 
exception, 

Sometimes, in sidestepping the pub- 
lic interest to one degree or another. 
the FCC states that a decision is taken 
because of the economy or conven- 


ience it provides the agency. Maybe, 
with the right encouragement from 
the administration, the agency’s own 
interests can be eliminated from its 
decision-making. 


RCC ys. PCP 

Among the problems that continue 
to need FCC attention is intentional 
interference some paging system op- 
erators cause to other paging system 
operators. 

The most visible situation of this 
type usually involves an established 
radio common carrier (RCC) that van- 
dalizes a private carrier paging (PCP) 
frequency to defeat PCP competition. 

PCP frequencies are shared, so an 
RCC can obtain a license to activate 
transmitters on the same frequency as 
a new PCP competitor. Some RCCs 
apparently obtain such licenses for the 
sole purpose of repeating their existing 
RCC traffic on the PCP channel to tie 
it up and prevent the PCP operator 
from serving customers. 

There are plenty of reasons why re- 
peating RCC traffic on a PCP channel 
violates the terms of a PCP license— 
about 15 reasons, according to a law- 
suit filed on behalf of a PCP licensee 
that is trying to motivate the FCC to 
offer protection from such interference. 

For example, the RCC traffic is com- 
mon carrier, meaning it has not been 
screened to ensure that the users fit the 
eligibility requirements for service on 
a PCP channel. In fact, RCCs cannot 
screen their users, under common car- 
rier rules. 

Conversely, PCP channels are not 
authorized for common carrier service, 
but that is how RCCs that repeat their 
paging traffic on PCP channels are 
using them. 

RCCs resell telephone service; PCPs 
cannot, There is a component of 
reselling in what an RCC charges its 
customers, and that component re- 
mains with the service on the PCP 
channel, contrary to PCP rules. 

It would be good to see FCC protec- 
tion extended to PCPs that are suffer- 
ing from interference because of PCP 
transmitters operated by RCCs con- 
trary to the terms of their licenses. 

—Don Bishop 
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Scrambling For Everyone, Only From Transcrypt. 


Up till now. scrambling for some of your customers has can, thanks to continuous syne encryption from Transcrypt. 
been a mixed blessing. When it worked, it was great. When it With continuous syne encryption, the signal is continually 
didn’t, you heard about it. Well, say goodbye to that. Introducing being verified. If an interruption occurs due to marginal signals, 
scrambling that works for everyone, every time, only from hand-offs or step-ons, signal reacquisition is immediate, so your 
Transcrypt International. customers can continue to communicate with minimal message 

With some systems, slow recovery times from loss of signal loss. This system is the perfect solution for customers with voting 

; often means the signal or trunked systems, or who broadcast for long periods of time. 
. is lost forever. And that And it works in existing or new systems, 

E has kept many of your Continuous syne encryption from Transcrypt International. 
R customers from The end of scrambling problems for your customers. And you. 
: scrambling their signal 

T 


successfully. Now they FOR INFORMATION, CALL 1-800-228-0226. 


TRANSCRYPT 


(NT ER MWA FEO W AL 
THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 


1620 North 20th Street, Lincoln, NE 68503 (402) 435-400 FAX (402) 435-6780 
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C alendar 


April 

19-22—Supercomm and Telocator Wireless Conference, Georgia 
World Congress Center, Atlanta. Contact: 800-326-8638, 

21-23—North Central Regional Conference Associated Public-Safety 
Communications Officers Meeting, Radisson Inn Bismarck, Bis- 
marck, ND. Contact: Lyle V. Gallagher, 701-224-2127. 


May 

12-14—Mobile Communications Conference, sponsored by the Na- 
tional Association of Business and Educational Radio (NABER), Hyatt 
Regency Hotel, San Antonio. Contact: 800-759-0300. 

16-19—East Coast Regional Conference Associated Public-Safety 
Communications Officers Meeting, Cavalier Hotel, Virginia Beach, 
VA. Contact: Bill Marriott, 804-247-8431, 

18-20—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Meadowlands Hilton, Secaucus, NJ. Contact: 
Me} Lewis, Loral Electronics, 914-968-2500, ext. 2304. 

26-28—RadioComm, Metro Toronto Convention Centre, Toronto, Con- 
tact: Lisa La Prairie, 613-233-4888. 


June 

29-July 1—Utilities Telecommunications Council Annual Meeting, 
San Antonio Marriott. Rivercenter and Convention Center, San 
Antonio. Contact: Rita Clark. 301-621-7802. 


July 

18-22—Forestry-Conservation Communications Association, Jack- 
son, WY, Contact: Don Pfohl, 602-644-3166. 

24-28—International Municipal Signal Association, Norfolk, VA. Con- 
tact: Harold Glerum, 800-723-4672. 


August 
8-13—Associated Public-Safety Communications Officers 59th Na- 


tional Conference, New Orleans Convention Center, New Orleans. 
Contact: 800-824-1850. 


Mobile Radio 


The journal of mobile 


Gaithersburg, MD 


Art McDole, Salinas, CA 
Stuart F, Meyer, Land Mobile Consultant, 


Vienna, VA 


S.R.. MeCanoughey, .P.E., Mobile 
Communications Consulting, 


September 

21-23—International Mobile Communications Expo/Fall, Philadelphia 
Convention Center, Philadelphia. Contact: 303-220-0600, 

28-Oct. 1—Mobile Communications Marketplace, New Orleans Con- 
vention Center, New Orleans, Contact: Telocator, 800-326-8638. 


October 

6-9—Industrial Telecommunications Association Annual Meeting, La 
Quinta Hotel, La Quinta. CA. Contact: Barbara J. Levermann, 703- 
528-5115. 

12-13—SMR/Private Carrier Management Conference, Loews 
Coronado Hotel, San Diego, CA. Contact: 202-331-7773. 

16-21—International Association of Chiefs of Police Annual Confer- 
ence, Cervantes Convention Center, St. Louis. MO. Contact: 703-836- 
6767. 


November 

11-14—Communications Marketing Conference, Holiday Inn River- 
walk, San Antonio. Contact: Gene Johnson, Vega Signaling, 81 8-442- 
0782. 

19—Radio Club of America Awards Banquet, New York Athictic Club, 
New York, Contact: 201-652-6811. 


1994 


February 

7-8—AMTEX, the American Mobile Telecommunications Association's 
Marketing and Technology Conference and Exposition, Marriott on 
International Drive, Orlando. Contact: 202-331-7773. 


March 


2-4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, San Diego. Contact: 202-785-0081, 

6-9—Energy Telecommunications and Electrical Association, Henry 
B. Gonzales Convention Center, San Antonio, Contact: 214-235-0655. 
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Meet the "Top Gun Scrambler" : 
For the Radius" P200 
and Motorola® HT600* 


ae A 


The Cypher-MxX Variable Split Band 
Scrambler is close to digital in security, 
but without the drawbacks of processing 
delay, lost speaker recognition and reduced 
range. The MX P1283 is an SMT/PCB module 
housed in a replacement front cover for either 
a Radius P200 or Motorola HT600. And ina 
showdown, Cypher-MXvss is quicker to install. 


For Straight Shooting Information 
Call Toll Free: 


1-800-638-5577 
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MX P1283 Cypher-MX vse 
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4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call; (919) 744-5050 or FAX (919) 744-5054 


In Canada Call Omni Provincial Electronic, Inc.: 
East / 514-648-8432 « Central / 416-841-6740 ¢ West / 403-291 -9639 or 604-589-3822 peer 
Rear View with Mic. 
* Motorola and Radius are trademarks of Motorola, [ne and Speaker Added 
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echnically speaking 


Receiver bandwidth and the frequency-modulated signal 


By Harold Kinley, CET 


It is important that an FM receiver's 
bandwidth be wide enough to accom- 
modate a fully deviated FM signal. 

Unless the bandwidth is wide enough 
to accommodate the FM sidebands, se- 
vere distortion results. This distortion 
can cause squelch blocking on fully 
modulated signals. 

Figure | below shows the instantane- 
ous frequency excursions from the car- 
rier frequency (fc). Here. a 1,000Hz 
audio modulating tone (fy) is 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, Spar- 
tanburg. SC. He is the author of Standard Radio 
Communications Manual: With Instrumentation 
and Testing Techniques, Prentice-Hall, 1985. 


(f,— 5kHz) 


frequency-modulating the carrier at a 
deviation level of +5kHz. If the receiv- 
er bandwidth were perfectly flat to 
+5kHz as shown by the box outline, it 
would appear that all of the modulated 
signal would fall within the receiver's 
passband. Not so, 


FM spectrum 

Unlike an AM signal. where, with 
single-tone modulation, there are only 
two sidebands, in an FM signal there are 
(theoretically) an infinite number of 
sidebands spaced on cither side of the 
carrier at fe + fy + 2tu £ Siygens 
This means that, for the FM transmis- 
sion mode to be distortion-free, an in- 
finite bandwidth is required. 

Nevertheless, as a practical matter, it 
has been established that a low- 
distortion signal results with a band- 


(f,+ 5kHz) 


Figure 1. A 1,000Hz sine wave is frequency-modulating a carrier fc at a deviation level 
of +S5kHz. The modulation index (j3) is 5.0, The boxed outline represents the receiver 
passband, Notice that the /nstantaneous frequency excursions at the maximum and 
minimum points do not exceed the receiver's passband. 


Table 1—The voltage amplitude of all of the significant sidebands of the FM 
signal relative to the unmodulated voltage when the modulation Index Is 5.0. 


fo+2fu 


fo+fu 


fo+3fu 


fo+4im fco+5im fc+6in 


+131 


width containing only those sidebands 
that represent 98 % of the unmodulated 
carrier power. Sideband pairs that rep- 
resent at least 2% of the unmodulated 
carrier power are called the significant 
sidebands. 

The formula known as Carson's rule 
for establishing the minimum required 
bandwidth for frequency modulation is: 


Bw = 2(4f — I)fu 
where 
By = bandwidth 


Af = maximum frequency deviation 
fu = modulating frequency 


In his 1968 book Communications 
Systems published by McGraw-Hill, 
Bruce A. Carlson established the fol- 
lowing formula as “. . . a better approx- 
imation for equipment design to deter- 
mine 3dB bandwidth of RF and IF 
amplifiers . . 7: 


By = 2(Af + 2f\) 


Sideband power 

The figures in Table 1 bottom left 
were taken from a Bessel function chart. 

The table gives the voltage amplitude 
of all of the FM signal's significant side- 
bands relative to the unmodulated 
carricr-voltage amplitude when the 
modulation index (8) is 5.0. 

The formula for finding modulation 
index (8) is: 


B = Af/fm 


Examine Figure 2 on page 64. 

This graph illustrates the power dis- 
tribution of at feast 98% of the FM 
spectrum power given Figure 1's 
modulating conditions. The modulating 
tone (fy) is 1000Hz; the frequency 
deviation (Af) is 5kHz; and the modu- 
lation index (8) is 5.0. 

Notice in Figure 2 that significant 
sideband pairs extend out to fe + 
6kHz. If a receiver had a passband 
represented by Figure 1, the sideband 


(continued on page 64) 
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Save Your Batteries 
kor When You 


Really Need Them. 


Use X-Tra Talk, from Centurion. 


N ow you can make 
IN sure your battenes 
are ready When you 
need them. 

It’s simple. When 
operating from your 
vehicle, make it stand- 
ard procedure to power 
your two-way portable with X-Tra Talk (patent pending). the 
battery eliminator from Centurion. 

X-Tra Talk plugs into your vehicle's lighter (or any other 
]2-volt source) to give you hassle-free operation for as long as 
you need to talk, No worries about power drain. No problems 
with related weakening of signal. 

And best of all. no surprise battery failure down the line 
when you really need to use them. 


Because X-Tra Talk gives you: * Maximum power output 
from your radio ¢ Extended battery life * Protection against 
reverse polarity and current surges © Compatibility with 
Virtually all popular two-way portables. 

So why drain your radio's battery when you can tap into 
your vehicle's power source? Get X-Tra Talk and eliminate 
the frustration of batteries failing when you need them most. 

X-Tra Talk. Another bright idea from Centurion. your 
(wo-way portable power source. 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you. And ask about our full line of 
batteries and power packs. 


CENTURION INTERNATIONAL, INC. 
Power When You Need It. 
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How to construct towers for 
performance, safety, stability 


Constant, consistent coverage assures mobile radio communications service 
customers of continued service. Choosing the right tower for the mobile 
radio base station site helps to meet the service priority. 


By Fred Moore 


Tower leg construction and other 
support mechanisms should be consid- 
cred when buying a radio communica- 
lions lower. 

Most commonly, the three choices 
for tower leg construction are solid- 
leg, tubular and angular. Mobile radio 
system operators concerned with cost 


Moore is vice president of FWT, Fort Worth, 
TX. He specializes in communications towers. 


and the value of their equipment, which 
may be attached to a tower, need to be 
aware of tower construction options to 
make an informed selection. 

Table | below compares the relative 
performance of the three tower types. 


Advantages and disadvantages 
Solid and tubular legs have different 
advantages than angular legs for mo- 
bile radio tower construction. Solid and 
tubular legs have a lower wind load 
and more efficient cross-sections. They 
can be manufactured in many sizes. 


Solid legs limit corrosion to the out- 
side of the leg where it can be seen 
easily. 

A tubular leg, though, may corrode 
from the inside. The corrosion is not 
discovered until it erodes to the out- 
side of the leg. This corrosion can re- 
sult from condensation or from debris 
that is blocking a weep hole or a drain- 
age hole, where water may accumu- 
late. 

In cold climates, the water turns to 
ice that can crack or split the leg. 

Splitting is rare, and corrosion is not 
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THE PERFECT *10° 


You've been wanting a 10 dBd antenna 
that really delivers 10 dBd all the way 
across the band. One that covers the 
entire 806-960 MHz range in 3 bands, 
allows for duplex cellular operation and 
has 1500 Watt power capability. 

We listened, and now you have one. 
The Celwave PD10183. 


It's the top performing, pattern constant 
throughout the band, 187 mph wind 
beating, transposed dipole array, 
copper radiating elements enclosed ina 
rigid fiberglass radome, omnidirectional 


Visit us at IMCE, Booth 442. Circle (9) on Fast Fact Card 


stroke of genius that won’t punch holes 
in your system. 

Whether you mount it upright or invert 
it, electrically downtilt it or add a 
directional reflector, anything less than 
a PD10183 is less than perfect. 


CELWAVE = 


DIVISION OF RADIO FREQUENCY SYSTEMS 


Celwave, Route 79, Marlboro, NJ 07746 
(908) 462-1880 * (800) 321-4700 


1992 Radio Frequency Systems. Inc 


TOP TO 


BOTTOM 


QUALITY ANTENNA 
SYSTENS 


PRODUCTS, 


HELIAX* Coaxial Cables 
& Connectors 


+ lll Available 
: Directly From 


VHF, UHF and 800MHZ 
Base Station Antenna Systems 


Stock 
CALL 305-846-1011 


© Marketronics 


GO A ePUGeReA -T 


One of the World’s Leading Distributors of 
Quality Telecommunications Equipment 


TOLL FREE IN USA: 1-800-845-1230 FAX: 305-846-1672 
320 INTERNATIONAL PARKWAY SUNRISE, FLORIDA U.S.A. 33325 (5 | 
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likely to occur for many years after 
installation. But because the cost of 
solid-leg and tubular-leg towers is 
similar and the repair cost of a split or 
corroded leg is an additional expense, 
the solid-leg tower often is preferred. 

Records show that solid-leg towers 
resist damage during construction and 
antenna-mounting far better than tubu- 
lar Or angular towers. 

Disasters that most often affect tow- 
ers include tornadoes, hurricanes, gale 
winds and ice storms. Careful calcula- 
tion and early preparation can help to 
prevent such disasters from causing 
irreparable damage to a mobile radio 
tower and the equipment it supports. 

Tower selection plays a role in di- 


Tower selection plays a 
role in disaster 
preparation. Solid-leg 
towers sway less during 
wind and earth 
movements. Excessive 
swaying can damage or 
destroy a tower. 


saster preparation. Solid-leg towers 
sway less during wind and earth move- 
ments. Excessive swaying can damage 
or destroy a tower. 

An on-going maintenance program 
to keep the tower in top condition is 
important, too. 

To cope with the aftermath of a di- 
saster, a disaster recovery plan should 
be prepared. By following the plan, a 
mobile radio system operator can re- 
pair a damaged tower more quickly or 
deploy and install a new tower rapidly. 
Down lime represents a loss of income 
from daily operations. 

Flexibility in design is a key element 
in expanding a tower's use. 

Incorporate maximum antenna loads 
into the tower design. If a tower is not 
designed for a growing load when it is 


SE Eee 


MODEL 8200D 
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— 
Ll #—* S connect Systems Inc. NOISE DTMF XMT c/—— l___ power 


yi ¢ Built-in programming keyboard and 
ORE FEATURES AT “setup, No computer or computer 
LOWER COST . . 4% co'number Speed Dialer 


e Last Number Redial 
¢ Hookflash 
e User programmable CW Identifier 
e Automatic busy signal/dialtone 
disconnect 
e Ringout: sounds like a telephone 
FCC/ e Regenerated DTMF or pulse dialing 
DOC ¢ COS Input: allows Carrier, CTCSS or 


DPL operation 
APPROVED 


¢ Resettable call limit and activity timers 
¢ Line in use detection/call waiting 
e 1-800 toll override 
¢ Toll restrict 
¢ DTMF signaling AND MORE 


MODEL 8200: Full or Half Duplex 
Interconnect, Repeater Maker, Remote 
Base, Paging, and Selective Calling. 
MODEL 9800: Vox Control Station (EVD 
optional) or Half Duplex Interconnect, 
Repeater Maker, Remote Base, Paging, 
and Selective Calling. 
Land to mobile and mobile to mobile 
signaling options (both models): 
e 2 tone 1000 call 
e 5/6 tone 1000 call 
¢ CTCSS 38 call 


IN CANADA: 
CARTEL (800) 663-0070 
EASTCOM (416) 850-2550 


INTERNATIONAL: 
JESCOM (415) 574-1421 


Connect Systems, Inc. 
2064 Eastman Ave., Suite 113, Ventura, CA 93003 
Turn your two-way system into a phone system today! CALL 1-800-545-1349 * FAX (805) 642-7271 
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constructed, frequently it cannot be 
upgraded without significant addi- 
tional cost. 

It is not a good idea merely to in- 
crease antenna loads without first esti- 
maling the loads’ effects on the tower. 
It is much more accurate and safe to 
estimate anticipated future loads dur- 
ing initial tower design, ensuring that 
the tower has growth capacity. 

A solid-bar tower supports an in- 
creased load more effectively com- 
pared to tubular-leg and angular-leg 
towers. On the other hand, for lighter 
loads and little or no anticipated 
growth, a tubular-leg or angular-leg 
tower may be appropriate. 


Mill specifications 

When purchasing a tower, always 
ask for mill certifications to confirm 
that the tower is constructed of steel 
with the strength specified by the en- 
gineering design. 

It is common to construct towers 
with high-strength steel. Yet, the 
highest-strength steel may not be the 


best choice because the higher the 
strength, the more brittle the steel. 


Determining wind and 
ice load is critical to 
designing a stable tower. 


Here are some comparisons of rela- 
live steel strength: 


STEEL 

STRENGTH COMMENT 
36ksi Lower strength 
50ksi Best 

65ksi High strength, 


but too brittle 


ksi = 1,000 pounds per square inch 


Digital 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification— 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 


messages as well as ANI; 


transmits the ID ina mere 
100 milliseconds. Fleet 
prices from $69 to $121. 
Call for brochure. 
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Some manufacturers may state that 
high-strength steel is better than a stan- 
dard 50ksi steel. Actually, the high- 
strength steel—65ksi—is more brittle. 

Using high-strength steel allows the 
manufacturer to reduce the size of the 
steel members, which saves money, 
but the reduction allows more tower 
sway. 

Determining wind and ice load is 
critical to designing a stable tower. 

Be sure all vendors use the same 
wind and ice load in their calculations. 
The Electronic Industries Association 
(EIA) wrote guidelines for uniform, 
standard tower design. These standards 
are based on the American National 
Standards Institute publication ANS] 
A58.1, which serves as a guide for 
most building codes. 

The EIA standard specifies a mini- 
mum design wind velocity on a 
county-by-county basis, but it does not 
make recommendations regarding ra- 
dial ice accumulation. Specific areas, 
such as the Great Lakes coastline and 
Rocky Mountain peaks, are considered 


|CSC| CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


All that test equipment you've been using, with its endless cabling and “we mean business” knobs and 
switches, has served you well over the years. But someday you're going to need to replace it. That 
someday is today! 

Digital testing is a reality; Cellular testing is big business; Software-driven testing is the future, and it’s all 
available now in one box... the R2600 from Motorola. 


The R2600 can provide: 


¢ 1GHz Signal Generator e SINAD & Distortion Meters 

° Sweep Generator e Terminated Wattmeter 

e Duplex Offset Generator ¢ Signalling Simulator & Decoder 

e AC/DC Voltmeter e Signal Strength Meter 

e Sensitive Off-the-Air Receiver e Full Screen Digital Oscilloscope 

e Audio Generators e 50 MHz Tracking Generator Option 
e AF & RF Counters e Cable Fault Option 


e Full Screen Spectrum Analyzer with Audio =e Subscriber Unit & Cellular Base Station Test Options 


The R2600 features: 30 Test Set-Up Memories; Built-in Self Calibration: RS-232 Remote Control; 
Operator Selectable Special Functions; Help Screens; and a Color Monitor Port. 
Easy to use, easy to setup, transportable, intuitive to operate, economical, and upgradeable. 


cai 1-800-235-9590 


or calt (602) 441-8676, of write 
P.O. Box 2606 - M/D H3170 - Scottsdale, AZ 85252 


: sora ane stn (AA) MOTOROLA 


Circle (13) on Fast Fact Card 


16 Mobile Radio Technology 


special wind regions for which the EIA 
makes no wind velocity recommenda- 
tions. 

The burden of choosing the correct 
design wind velocity and ice accumu- 
lation lies with the tower purchaser. 

The EJA standard cautions that “very 
tall towers may experience large thick- 
nesses of in-cloud icing over portions 
of the mast.” [f the purchaser does not 


Bomar Crystals are 100% 
aged to exact specifications 


for totally clean, drift-free reception. Even 48- 
hour emergency crystals are precisely aged, 


or Quality Control won't ship them to you. 
Aging stops crystals from drifting. Adds 
stability which maintains the frequency you 


specified—not for months but years. Bomar's 
high-performance crystals won't drift .001 per 


cent in one year. We guarantee it. We also 
guarantee our crystals will outlive the life of 
the radio. Yo, check it out. 


201 Blackford Avenue 
Middlesex, N.J. 08846 


TOLL FREE FAX: 
1-800-777-2197 


1-800-526-3935 


Visit us at IMCE, Booths 405 & 407. 
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specify ice accumulation, this critical 
design consideration may be ignored 
by some tower manufacturers in this 
highly competitive market. 

In most locations, the maximum 
design wind velocity and ice accumu- 
lation do not occur simultaneously. For 
this reason, the EIA standard allows a 
25% reduction in wind load when ice 
is considered. This wind load reduc- 


“* 
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tion often is considered automatically 
by tower manufacturers unless the 
tower purchaser specifically states that 
the maximum wind and ice should be 
considered to occur simultaneously. 


Assessing the choices 

Foremost, seek a vendor with expe- 
rience in manufacturing mobile radio 
towers. 

That experience should extend to all 
areas of tower construction. Seek ven- 
dors that have been in the business at 
least 20 years. Find out how much of 
that experience is with lower construc- 
tion specifically. 

A tower manufacturer should offer 
all three options in member con- 
struction: solid-leg, tubular-leg and 
angular-leg. Flexibility is important in 


In most locations, the 
maximum design wind 
velocity and ice 
accumulation do not 
occur simultaneously. 


Rte Lt See 
meeting customer needs. Although the 
advantages of solid-leg tower con- 
struction are clear, a customer should 
have the option to choose what he 
perceives as most appropriate for the 
application. 

Inquire about the effect that last- 
minute changes to the design have on 
the cost. Such changes do not neces- 
sarily have to mean cost increases. 


Final considerations 

Because constant service and air 
time are a priority, purchasing a reli- 
able tower for long-term use is an 
important decision. 

Safety and site considerations are 
important factors in mobile radio 
tower erection, Stability and load plan- 
ning can affect the tower’s uscful life. 


pe 


SE 


MAXRAD, Inc. 
4350 Chandler Drive 
Hanover Park, IL 


60103 USA 
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Aluminum towers fit 
light-duty applications 


Temporary radio communications antenna installation requirements may be 
met with light-duty aluminum towers. Trailer-mounted portable towers can 
support communications at emergency locations. 


By Don Bishop 
Editorial Director 


Agencies and radio shops that must 
provide emergency and temporary ra- 
dio communications sometimes can 
use light-duty aluminum towers, in- 
cluding crank-up and portable mod- 


Photo 1. Trailer-mounted towers support antennas used for emergency and temporary radio 
communications. 


els, to support antennas. (See Photo | 
above.) 

Most aluminum towers currently 
manufactured may not meet load- 
bearing and height requirements for 
permanent communications sites, but 
with their portability, light weight and 
ease of installation, aluminum towers 


may fit some applications better than 
their heavy-duty, steel counterparts. 
T.E. Gottry, vice president of Aluma 
Towers, Vero Beach, FL, sells the bulk 
of his products to radio communica- 
tions equipment dealers and users, cel- 
lular telephone carriers and govern- 
ment agencies. For example, the Fed- 
eral Emergency Management Agency 


uses portable aluminum crank-up tow- 
ers on some of its radio communica- 
tions vans, as do state, county and lo- 
cal public safety agencies. 

Golttry has managed the company 
since 1974, The company originated as 
a ladder-manufacturing project. 
“Florida has a lot of citrus groves,” 


Gottry explained. “Citrus workers use 
big, heavy ladders to pick fruit from 
the trees. Somebody decided to make 
harvesting easier—and possibly to ex- 
tend the workday by reducing the pick- 
ers’ fatigue—by making a lightweight 
aluminum ladder. After 10,000 feet of 
various sizes of tubing were purchased, 
safety officials blocked the project: 
‘No way are you going to use 
aluminum ladders in orange 
groves with the lightning 
problems we have in this 
state,’ they said. 

“So the man had 10,000 feet 
of aluminum tubing he didn’1 
know what to do with. His 
father was an amateur radio 
operator, and that led him to 
design a 3-section tower in- 
stead. The lighter section fit 
home TV reception applica- 
tions. The other sections, put 
together as a 2-section lower, 
fit amateur radio applications. 
Thus, a need to dispose of the 
otherwise useless tubing got 
the business started back in the 
mid-’60s," Gottry said. 

The 15 current tower mod- 
els are assembled from four 
standard sizes of sections, The 
tallest, a 100-foot tower, is 
made of four 25-foot sections. 

The welds, such as the one shown in 
Photo 2 on page 20, show gaps. Gottry 
explained why. 

“First, if we tried to close that weld 
all the way up, it would pressurize the 
tube and blow one of the welds out 
continually. You'd get a blowout be- 
cause of the expansion of air trapped 
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Real Pagers for a Real World. 


widen Today's pager customers come 


MICRO in all shapes and sizes. 


They include plumbers, and 
business people and moms. Just regular folks 
who don’t like being out of touch. 

And when it comes to choosing pagers, 
they're looking for qualities that fit these 
practical times. 

Like the ability to get the job done, 
without expensive gimmicks. And the 


solidness to endure the bumps and bruises of 


a not-so-perfect world. 

At Uniden, we've always designed our 
pagers with the real world in mind. So it's no 
surprise that as pagers become part of 
everyday life, Uniden is fast becoming the 
people's choice. 

If you want to sell pagers to the 
no-nonsense customers of today, stock the 


pagers designed with the real world in mind. 


uniden 


© 1092 Uniden America Corporation 


Uniden pagers. 


For more information about Uniden Pagers, Call 1-800-292-2294. 
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NEW from ST|-CO—THE FIRST DISQUISED CELLULAR 
LOOK- ALIKE ANTENNA that is both DUAL BAND (VHF/UHF) 


and BROADBAND! 


The EF-150/450 ANTENNA looks exactly like an ordinary 
elevated feed style cellular antenna, but covers 24 MHz 


Photo 2, Tower welds have gaps because a closed weld would pressurize the tube and 
blow out one of the welds. Gaps do not weaken the weld because the welded joint is 
stronger than the tubing it joins. Welding is done via the tungsten inert gas (TIG) 


bandwidth in VHF and 20 MHz bandwidth in UHF. 


Available in roof and trunk lip mounts. 


More great coverage from 
THE 


STI-CO INDUSTRIES, INC 


11 COBHAM ORIVE ORCHARD PARK, NY 14127-4187 (716) 662-2680 FAX -5150 
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inside the tube. There is such a tight 
fit, the way we cut and notch the tube, 
that if one weld were closed, another 
would blow out, 

“Second, the welded joint is stron- 
ger than the tubing it joins. If the joint 
were heated too much more, the heat 
would soften the tubing.” 

Welding is done via the tungsten 
inert gas (TIG) process. A non- 
consumable tungsten is the welding 
electrode. A filler rod of aluminum 
provides material for the weld. “The 
process is much like brazing,” Gottry 
explained. “You're melting the rod 
with the tungsten, and you’re feeding 
the rod with your other hand.” 

The other type of aluminum weld- 
ing, MIG, is used on occasion to pro- 
duce welds on trailers built to carry 
portable towers. “With MIG, you feed 
the wire through and the wire becomes 
the electrode,” Gottry said. “MIG 
welding is faster, and it is used with 
thicker metals. It produces a less at- 
tractive result, so the MIG process is 
not used for the towers.” 


Put MAXON to work for you!! 
wi » 


10828 NW Air World Drive Kansas City, Missouri 64153 816/891-6320, Fax: 816/891-8815 


Maxon America, Inc. 


Circle (18) on Fast Fact Card 


22 


Photo 3. Some tower bases are hinged so the tower can be tilted over. One person can 


‘walk down’ a light-duty tower. 
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An apple started Newton’s 
thoughts on gravity’s reliability. 
TAIT believes that base stations 
and repeaters should deliver that 
same sort of reliability. Our two- 
year warranty reflects that belief. 
Do others measure up? 

Apples are equally easy to 
maintain—just a polish now 
and then. TAIT modular radios, 
using industry-standard compo- 
nents, are no problem for any 
experienced tech. 

Apples are discrete—no 
interference. TAIT adheres to the 
highest noise immunity standards 
in the industry; standards radios 
built on/y for the U.S. can’t meet. 
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He said gaps in the tower welds have 
nothing to do with moisture drainage. 
“Only a small bit of condensation can 
get in,” Gottry said, “and it has not 
been a problem.” Jn addition, the tower 
legs normally are not sealed at the 
base. Usually, they are supported 
above a concrete slab on a mounting 
base that allows the legs to drain. 


Tower bases 

Most of the towers have bolted bases 
instead of having legs that extend into 
concrete. The towers are not truly free- 
standing. Normally, they are attached 
to an adjacent building by a bracket at 
eight feet above ground. Even the short 
towers normally have a bracket or guy 
wires, so they do not require massive 
concrete foundations. A small pad, two 
feet or three feet square and a foot or 
so deep, serves in frost-free parts of 
the country. “At colder latitudes, the 
base should extend below the frost line 
so it won't heave in freezing weather,” 
Gottry said. 

Some of the bases are hinged so the 


TAIT base stations— 
as reliable as gravity. 


Apples are compact —with 
high value. Where other systems 
are refrigerator-size, we put a 
briefcase handle on TAIT repeat- 
ers. Call for more on: 


™ 
Radios reliable as 
gravity in 80 countries 
1-800-222-1255 
Fax: 713/468-6944 


©1992 TAIT Electronics. 


©€And You Can 
Quote Me>> 


Phil Licciardi 
Radio Communications 


"T never have a problem 
with products, or shipping 
response time.” 


Z-Way Mobile Radio 


"Your sales people are 
always very helpful and | 
get what | need in short 
order: this Saves me money 
and | can serve my 
customers better.” 


Barb Hoover 


I a Electronics 


“Over the years we have 
trted other suppliers but 
have always stayed with 
Cartwright. There are 
never any hassles when we 


need to return products for 


any reason,” 


Cartwright customers can be counted on to 
speak up when asked for their opinion. 
Periodically, we ask our customers to tell us 
how we're doing. The whole truth and 
nothing but the truth, whether it’s “good, 
bad or ugly”. Here's a sampling of their 
comments. And in each case, they said, 


“ » 
You can quote me . 


We Deliver Value! 


1-3 Day Delivery Nationwide. Call us by 
3:00pm E.T. and we'll ship the same day. 


Call for our free Pricebook with 
guaranteed prices for 3 months. 
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Your ready source for Andrew, A/S, 


Celwave and Decibel Products. 
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CARTWRIGHT 


COMMUNIGTIONS COMPANY 


800-543-8614 


Douglas Mille 
Mid State Electronics 


“Excellent inventory on 
everything we've needed and 
you ship out very quick. 
Thank you for the good 


service, keep it up.” 


Andrew Sama 
Communications Unlimited 


“Your sales people are very 
helpful in fadeng even 
small items that can't be 
found elsewhere.” 


Nes 


Roger Boggs 


Krug International 


“All your folks have been 
really helpful. Thanks for 
being there, and thanks too 
for having a 800 number.” 
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tower can be tilted over. (See Photo 3 
on page 22.) “One person can “walk 
down’ a light-duty tower,’ Gottry said. 

Bases for the heavy-duty towers are 
more rugged, and a base with rods 
that can be mounted into concrete is 
offered. 


Plastic rollers 
Short sections of polyvinyl chloride 


Count on Mobile Mark to 
come up with this new, 
economical two-way antenna: 
shown with a black-chrome 
base and a Y4 wave whip. 
Available for 140-950 MHz. 


It's just one dependable part 
of our new roof and body 
mount antenna line that 
includes UHF, VHF and 
Low band antennas. 


Quick Disconnect 
Mechanism lets the 
whip come off easily. 


— 


Now, a two-way line 
you can count on. 


Spring Loaded Center Contactor 
means quality reception that lasts 


3900-B River Road, Schiller Park, IL 60176 


(PVC) tubing are fitted over some of 
the cross-braces in crank-up towers to 
serve as rollers that reduce friction as 
one tower section passes another. 
When towers are shipped to extremely 
cold climates, the PVC rollers are re- 
placed with aluminum rollers. “PVC 
would become too brittle and shatter 
in extreme cold,” Gottry said. 

The PVC rollers are long-lasting. 


All are engineered for 
outstanding performance, 
and backed by solid sales 
support and warranty. 


Count on Mobile Mark for 
continuing service long after 
the sale, too. Our 43-year 
reputation for responsive 
service is unequalled in the 
mobile communications 
industry. Call today. 


Neoprene O-Ring 
Seal effectively 

keeps moisture Out 
of the connection 


800-648-2800 or 708-671-6690 
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Photo 4. There are two ways to lock the 
tower. The first is to position the hand 
crank as shown and lock it in place witha 
bicycle lock. 


“We've been building the towers since 
“74. Among the towers we've gotten 
back. the rollers have shown no dete- 
rioration. We have yet to find the 
PVC's life.” he said. 

“We install aluminum rollers when 
somebody wants to puta finish of some 
type on the tower, such as powder 
coating or paint,” Gottry continued. 
“Then the tower can be baked or any- 
thing else can be done to it without 
worrying about having plastic rollers 
that would interfere with the baking 
process or powder coating.” 

There are two ways to lock the 
tower. The first is to position the hand 
crank as shown in Photo 4 above. “You 
could lock that with a bicycle lock,” 
Gottry said. 

A safety stop engages at the conclu- 
sion of the crank-up process. “You 
raise the Lower to the desired height, 
then bring it back down slightly,” 
Gottry said. “The safety stop engages, 
allowing one of the inner rungs to rest 
on it.” 

A nylon rope controls the safety stop, 
and a stainless-steel cable bears the 
load. (See Photo 5 on page 26.) A pull 
on the rope disengages the stop. “A lot 
of people remark about the two lines,” 
Gottry said. “They both reel up nicely. 
We never get a backlash or rat’s nest 
with any of this. Depending on the 


an Down, Radio Kill and 
Remote Mic Monitor 


It’s easy with two-way ANI products from Cimarron Technologies. 


The CDEU-1 subminiature ANI encoder/decoder gives virtually 
any portable or mobile radio two-way digital signalling capability. Easily 
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¢ ANI at the beginning, end, or both 


CDEU-1 
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¢ Stuck-Mic & Time-Out-Timer with ack & alert tone 
¢ Automatic data muting 
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* 3 year no-hassle warranty 


And at the dispatch center, your remote radios are 
displayed and controlled by our C-MARK series of two-way 
dispatch displays (with optional desk top terminal). Some of 
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* 3 year no-hassle warranty products, call toll-free in the U.S. 1-800-487-7184, or (619) 738-3280 
GLE-STAR ts a registered trademark of General Electric Corporation TECHNIOLOGIES 


Circle (22) on Fast Fact Card Visit us at IMCE, Booth #672. 


conditions it is subjected to, the nylon 
cord needs replacing in five or six 
years because it loses tension.” 


Cleaning a tower 

Cleaning a used tower or one that 
has been stored under dirty conditions 
is simple. Gottry retrieved a 10-year- 
old tower when its owner converted 
from over-the-air to cable TV recep- 
tion. “We took the tower to the car 
wash, hosed it and waxed it. It didn’t 
look bad at all.” 

Chemical solutions can be used, too. 
Gottry said Alumibright is among the 
two or three solutions with which he is 
familiar. He said Alumibright contains 
sulphuric or hydrochloric acid, and 
warmed that the solution etches the 
aluminum and removes its shine. 

About the only displeasing aspect of 
the tower is its tendency to turn light 
gray or milky white from oxidation in 
Photo 5. A second way to lock the tower is to use the safety stop that engages at the ordinary weathering conditions. The 
conclusion of the crank-up process. The tower is raised to the desired height, then Nee a aes ’ 
brought down slightly. The safety stop engages, allowing one of the inner rungs to rest oxidation is harmless, but it will trans- 


on it. A nylon rope controls the safety stop and a stainless steel cable bears the load. _!€r from the tower to hands and clothes. 
A pull on the rope disengages the stop. AR, 


Here-and-Now Service 
for Way-out-There Business 


Out there, 
_ beyond the 
- reach of wire, 
‘Zetron's 
Extend-A-Line 
‘brings you 


inexpensive 
Rural Telephone 
Service 

for phone, fax, 
and modem. 


® Excellent audio quality - sounds like a telephone Call today for more 

@ Works with FAX machines and modems information on the Model 72 
@ May call up to 10 remotes and up to 10 base units Extend-A-Line 

® Compatible with tone and pulse telephones 


® DID version for connection to paging terminal 2 ETR O Ni 
12335 134th Ct. N.E. Redmond WA 98052 —- "hone: (206) 820-6363 Fax: (206) 820-7031 
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Take A Look 
AT Our Brass 


After a Cushcraft/Signals antenna has i ; 
been installed, you won't see the UltraLink ; 
Cable,™ the all-brass mount or the silver- 
plated contacts. Quite simply, you won't see 
some of our best work. 

With UltraLink Cable, installs are fast and 
easy. It snakes great and the connectors fit 
right. The Teflon® core makes it the best 
cable for high temperature applications. Its 
low-loss characteristics will allow more of the 
signal to reach the antenna. Our all-brass 
mount won't corrode so it's easy to remove. 

Larger teeth and a soldered lug insure an 
excellent ground. = 

When the world's largest package delivery Lo 
company needed antennas for their parcel wna “SS 
tracking system, they chose the one you see —~ 
here. Make the informed move to Cushcraft/ a . \ 

Signals for all your demanding mobile “See \ — 
applications. ie | aa, 

Call us or your favorite distributor for your 
mobile and base antenna needs. 


= 


UltraLink Cable™ 


* Low-loss Teflon® dielectric 

* Withstands high temperature 

* Fits standard RG58 size connectors 
* Easily removed dual shields 

* Solid center conductor 


All-Brass Mount 

* Non-corroding 

* Parts won't seize together 
* Large grounding teeth 

* Soldered ground lug 


Cushcratt/Signals 
supplies a complete line 
of base and mobile antennas. 


1-800-258-3860 
FAX: 1-800-258-3868 


ecusnerctt 


48 Perimeter Road, Manchester, NH 03103 U.S.A. - Telephone: 603-627-7877 » FAX: 603-627-1764 + TELEX: 4949472 
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Use a unified approach 
for lightning protection 


Effective lightning protection combines bonding and grounding, transient 
voltage surge suppression and structural lightning protection into a unified 
system designed to safeguard all of your equipment. 


Effective lightning protection 


Bonding and grounding 


0 Bond all electrical, electronic and metallic masses with conductors so 
they are at the same electrical potential. 


© Connect the shelter bonding system so the site equipment connects 
with the grounding system at one point. 


0 Ground the tower with a low-impedance system. 
O Ground the shelter and surround It witha buried counterpoise: 


© Ground electrical and wired communitations services with a low- 
resistance ground. 


O Tie the three grounding subsystems together. 


Surge suppression 


0 Do not rely entirely on lightning arrestors. Use transient voltage surge 
suppressors to provide protection from phase wire to ground wire to 
neutral wire to phase wire, limiting the difference in electrical potential 
among all wires in the system. 


© Limit surge suppressor leads to an ideal length, preferably less than 12 
inches, 


0 Use staged protection to solve the problems of let-through voltages and 
of surges induced electromagnetically into the electrical wiring inside 
of the primary surge suppressor. 


C Select suppression products that have been tested and rated as com- 
plete units. 


Structural lightning protection 


© Reduce the number of times the radio’ site and tower are struck by 
lightning by installing a static ground charge dissipation system. 


By Bruce A. Kaiser 


Looking for something to do during 
short, warm-weather nights? Try this 
summertime delight: 


Take multiple sections of structural 
steel; allow to rise for several days. 

Ground well. 

Garnish around base with sensitive 
electronic equipment. 

Best when served accompanied by 
bright flashes of light and loud noises. 


Sound like a recipe for disaster? 

In many cases, it is. But it does not 
have to be. 

Effective lightning protection is a 
3-part proposition: 

pm bonding and grounding. 

p> transient vollage surge suppres- 
sion. 

> structural lightning protection. 

Each element is critical. Without all 
three, a site is not really well protected. 


Bonding and grounding 

Bonding is a matter of taking all of 
the electrical, electronic and metallic 
masses at a site and connecting them 
with conductors so they are at the same 
electrical potential. 

The primary reason is personal 
safety. If someone touches two pieces 
of equipment, he will not receive a 
shock. For example, modern house 
wiring in a kitchen bonds the stove and 


Kaiser is president of Lightning Master, 
Clearwater, PL. 
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Automatic Frequency Re-Allocation Now a Reality! 


Imagine an autotune Tx combiner with the best ceramic 
resonators from Antenna Specialists and the patented 
technology from Decibel’s Sentry 8000“ Remote Site 
Monitors. That's new AutoCELL 7000. 

The features and benefits are truly awesome! 

) AutoCELL continually makes adjustments and periodically 
retunes to frequency, compensating for any drift. 


(Ceramic resonators and autotuning permit small, 
space-saving size and frequency separation as close as 
210 KHz with a minimum insertion loss as low as 1.5 dB. 


Cj AutoCELL provides faster tuning to any given resolution. 
CJ In frequency re-allocation between overloaded and under- 
used sites, the AutoCELL channel tunes automatically to any 
applied signal within its frequericy and dynamic range. 

No external information or command is required. It can also 
be retuned by telephone via RS232 or adjusted manually 

at any time. 


arta ot Qa 
the antenna specialists co. 


Visit us at IMCE, Booth #112 & Entelec, Booth #734, 


Members of the ALLEN TELECOM GROUP 


C Benefits can include clearer signals, fewer busy signals, 
less interruption of service, more subscribers and less churn. 
Plus the savings of management and technical resources! 
Each AutoCELL is designed with microprocessor circuitry, 

a high Q ceramic dielectric resonator, a dual junction 
isolator, a tuning error detector and an automatic tuning 
mechanism. Alarms are also included. 

Model ATG7020 is now available in a 4-channel configuration 
that can be phased with additional 4-channel units for up to 
24 channels. 

With a frequency range of 820-960 MHz, AutoCELL combiners 
are now applicable to AMPS, NAMPS, TACS and ETACS. 

For more information contact the Marketing Departments at 
either Decibel Products, P.O. Box 569610, Dallas TX 
75356-9610 or Antenna Specialists Co., 30500 Bruce 
Industrial Parkway, Cleveland OH 44139-3996. 

For Decibel phone 1-800-676-5342 or FAX 1-800-229-4706; 
for Antenna Specialists phone 1-216-349-8400 or FAX 
1-216-349-8407. 


> DECIBEL 
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aNDREW CELWAVE 


EVM 4A  cushcraft/Signals 


the entanne speciaists oo. 


State of the Art Antennas 


er] (NIMICROFLECT 


ORPORATION 


KPolyPhas 


It's Spring Antenna Planting Season! 


Time to order fine quality products from Andrew, The Antenna Specialists, 
Cablewave, Celwave, Cushcraft, Decibel, Maxrad, Microflect and Polyphascr. 
We'll supply all your Base Station and Control Antennas, 

Cable, Connectors, and Installation Accessories. 

All you have to do is call! It's that easy! 


The Complete Mobile Communications Distributor. 


eS \ ammunications 
CO iisocates he 


305 N Republic Avenue PO Box 2399 Jolet, IL 60434 
US (800) 435-9313 Hhmors (BOO) 892-1615 
Order Fix (800) 284-4934 
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refrigerator together so someone 
touching them both at the same time 
does not receive an electrical shock. 

Bonding not only protects people, it 
protects equipment by eliminating 
stray current flow in power and data 
lines. 

Once the masses are bonded, their 
common clectrical potential must be 
matched to that of the ground. Once 
again, the primary reason is personal 
safety. 

For example, grounding prevents 
someone who walks up to the equip- 
ment building and grasps the doorknob 
on the metal door from receiving a 
shock. The secondary reason is to pro- 
tect the equipment from stray current 
flow. 

pe Grounding design—The ground- 
ing system design is a function of soil 
conditions. 

The tower should be grounded with 
a low-impedance system designed to 
carry electrical current from a light- 


The grounding system 
design is a function of 
soil conditions. 


7x _ SSS 
ning strike away from the structure 
harmlessly. 

The shelter should be grounded and 
surrounded by a buried counterpoise 
to protect workers and visitors from 
step potential across the site. 

Step potential refers to a voltage gra- 
dient across a distance as the ground 
charge equalizes toward the lightning 
strike. 

Electrical and wired communica- 
lions services to the site should be pro- 
vided a low-resistance ground, and all 
of these grounding subsystems should 
be tied together. 

pe Bonding design—The shelter 
bonding system should be designed so 
all equipment at the site connects with 
the grounding system at one and only 
one point. 

Ac power, telephone, data and trans- 


100 
"0 


Wbdabantall 


Featuring low-order, preselected mixing and a highly 
stable synthesized RF system, the AN930 provides superior 
amplitude and frequency measurement performance over its 
entire 9 kHz to 22 GHz frequency range. Support for external 
mixers extends the AN930 measurement range beyond 
22 GHz. A high impedance input permits measurement of 
baseband signals to 0 Hz and 40 volts peak amplitude. 

Logical front panel controls on the AN930 reduce most 
measurements to a few simple steps. A powerful micro- 
processor provides advanced tools to simplify the solution 
of many complex measurements. The large, 
easy-to-read, 7-inch display speeds viewing 
and interpretation of measurements. 


"frequency counter, 


REN BATA ENTRY reer, 


DDDB 
} 


b 
g ed time SWEEP 

with pretrigger and delayed trigger, s ive AM/FM. 
receiver, RS-232 and IEEE-488 interfaces, and operation 
from DC power. 
OPTIONAL FEATURES INCLUDE: 
Rechargeable battery pack, built-in 2,9 GHz tracking 
generator, internal memory expansion (up to 99 traces 
and control setups plus 64 kbyte user-definable macro 
storage memory), 200 Hz to 1 MHz supplemental 
resolution bandwidth filters including EMI bandwidth 
filters, quasi-peak detector, and 0.02 ppm high stability 
time base. 

For more information or a demonstration, contact 
your local IFR distributor or representative, or call [FR 
directly at 316/522-4981. 


CRAFTED WITH PRIDE IN 


IFR SYSTEMS, INC. 
10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. 
Phone 316/522-4981 / TWX 910-741-6952 / FAX 316/ 524-2623 
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The Only 

Thing 

Stronger 

Than Our 

Signal 

Is Our 
Whip. 


WORLD'S When performance 
BEST and durability are crit- 
== ON-GLASS ical, Larsen’s new 

WE ANTENNAS KG 825 delivers both. 

Our patented exterior radiating cir- 

| cuitry, precision factory tuning, low 
VSWR and copper plated rods produce 
the strongest signal on the market. 

And you can actually bend 
our 17-7 steel whips in half and 
they spring back without 
damage-including our unique, 
new flexible enclosed coils. (We 
don’t recommend you try this with 
our competition.) 

Your customers expect signal strength 
and long-lasting durability plus outstanding 
customer service. And that’s exactly what 
you can expect from Larsen. 

For information on the 
industry’s best cellular anten- 
nas, call 800-426-1656. 


rsen Fintennas 
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mission lines should be routed to the 
shelter so they can be bonded to a uni- 
fied lead to ground. All equipment 
within the shelter should be bonded to 
a master bus bar, which then is bonded 
to the services ground. 

Using this method ensures that there 
is no difference in electrical potential 
across equipment to cause damage and 
that the electrical potential of all site 
equipment rises and falls together 
when a surge current flows. 


Surge suppression 

All conductors leading into a site 
from the outside are a potential source 
of mischief. 

Indeed, most of the damage com- 
monly referred to as lightning damage 
actually is caused not by direct light- 
ning strikes, but by electrical current 
surges entering the site on the var- 
ious ulility service lines. Surge sup- 
pression devices limit these electrical 
transients. 

Several factors affect surge suppres- 
sion, 

One important consideration is the 
difference between lightning arrestor 
technology and transient voltage surge 
suppression technology. 

Lightning arrestors provide protec- 
tion by dumping the surge from the 
phase wire to the ground wire. The 
transient voltage travels on the ground 
wire back to the service entrance 
where the ground and neutral wires are 
bonded. 

Then, traveling on the neutral wire, 
the voltage reflects back to the equip- 
ment the lightning arrestor is supposed 
to protect, causing a difference in po- 
tential between the phase and neutral 
wires. 

Transient voltage surge suppression 
(TVSS) technology, on the other hand, 
provides protection from phase wire 
to ground wire to neutral wire to phase 
wire, limiting the difference in electri- 
cal potential among all wires in the 
system. This concept works with all 
types of power, telephone company 
and data lines. 

High-capacity surge suppression de- 
vices sometimes are packaged in large 
cabinets. Therefore, they must be 
placed several feet from the device 
they are intended to protect. 

They are connected to the device 


LEAST-COST ROUTING 


When you choose 
PathCom you choose 
lower tower cost 
without compromising 
quality. 


And you will find that 
PathCom’s towers excel 


In; 


Suitability 


Quality 
Ease of Installation 


Prompt Delivery ian 
Durability 


ZS 


With three decades of 

focus on tower design 
; \/ 
over 5,000 worldwide } PN "hea 
tower installations, Ma 4 
PathCom should be 

your future supplier. 


and construction, and " 


For more information on PathCom’s 


COMPLETE PRODUCT LINES: complete product line: 


¢ Self Supporting * Pipe Leg : PathCom 
A : 

* Guyed * Solid Rod athe) Corporation 

¢ All Angle ¢ Turn Key Services Siena! 800-223-4771 


¢ All Welded 903-586-9812 
Fax 903-586-1590 
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Sabre Communications 
is amajor supplier to 
© the Cellular Telephone 
we’ Industry and special- 
izes in the design, manufac- 
ture and installation ona 
world-wide basis of the 
following cellular equipment: 


¢ Guyed and self-supporting 
towers. 


¢ Prebuilt equipment 
shelters. 


¢ Soil evaluation. 


¢ Concrete design and 
installation. 


* Complete site 
development. 


* Structural analysis and 
evaluation of new and 
existing towers. 


If you require assistance in 
specifying the requirements 
of your cellular system, 
please contact our highly- 
trained professional staff. 


SABRE 


COMMUNICATIONS CORPORATION 

©3400 HWY 75 North « Sioux City, 1A 51105 
712-258-6690 © FAX: 712-258-8250 

* WATS 1-800-369-6690 


with lead wires, the length of which 
can have a critical effect on the surge 
suppressor’s performance. 

For example, a 5-foot lead length can 
increase a SOOV clamping value to 
1,800V because of the wiring induc- 
tance. Plus, the longer the lead length, 
the slower the surge suppressor’s re- 
sponse time. These changes are not 
caused by a surge suppressor defect; 
they are caused by lead length. 

The answer is to look for high- 
power-density devices packaged in 
reasonably sized boxes that can be 
nippled directly to the device to be pro- 
tected. In this way, leads can be lim- 
ited to an ideal length, preferably less 
than 12 inches. 

Staged protection is a surge suppres- 


Neen SSS 


... the longer the lead 
length, the slower the 
surge suppressor’s 
response time. 


sion system design that many prefer. 

Instead of relying on one big high- 
rating device at the service entrance, 
staged protection uses additional de- 
vices downstream at distribution boxes 
and near the protected loads. This ap- 
proach solves the problems of let- 
through voltages and of surges induced 
electromagnetically into the house 
wiring inside of the primary surge 
suppressor. 

Electric utility studies have shown 
that the vast majority of power tran- 
sients seen by equipment do not come 
from the outside, Instead, they are 
generated within a facility. 

Whereas a large device at the serv- 
ice entrance cannot help with this 
problem, secondary devices on distn- 
bution panels can suppress a transient 
from one circuit, such as the air con- 
ditioning compressor, before it is re- 
distributed onto other circuits, such as 
the radio circuits. 

Be sure the suppression products 
have been tested and rated as complete 
units. If a device is tested at the raw, 


APPLICATIONS FOR =: 
NOISE-ATTENUATING HEADSETS 


\ We =_ AND 
* ! = oe 
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A foreman's job depends on clear communication. Noise- 
Attenuating Headsets, with noise-canceling microphones, allows 
use of the radio, regardless of background noise. 


David Clark Company's VOX {voice-activated) System allows 
crane operators to keep both hands free to work the controls. They 
hear instructions the first time, avoiding costly errors, 


The safety of many people depends on the pump operator's ability The constant noise of the locomotive makes it very difficult to 
transmit and receive on the radio. Noise-Attenuating Headsets 


to hear and transmit messages clearly. David Clark Headsets 
make this possible. offer the perfect solution, combining hearing protection with clear 
communication. 
For durability and reliability, David Clark Company Noise-Attenuating Headsets 
are the clear choice, regardless of your application. All headsets are tested and 
a ie certified with a Noise Reduction Rating (NRR-24dB), as mandated by the EPA, and 
Visit Us are backed by the best customer-service policy in the industry. 
at IMCE, Headsets and adapters are available for all types of two-way radios, including: 
Booths 754/756. PTT (push-to-talk, with boom microphone) 


VOX (voice-activated, with boom microphone} 
VOX-TM (voice-activated, with throat microphone) 


Also available: the Series 3800 Intercom System with mobile radio interface. 


For all these reasons and more, call or write for complete information. 


Davie] Clark company 
INCORPORATED 


360 Franklin Street, P.O. Box 15054, Worcester, MA 01615-0054 
TEL: (508) 756-6216; FAX: (508) 753-5827; TELEX: 920482 


®1990 David Clark Company 
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CHECKED THE 
TOWER LIGHTS 
LATELY? 

IF ONE BURNS 


Licht 


Monitor 


t~<~ Calls 


For Details Call ... 


rasrco, Inc. 
513-773-6255 


or Fax 


513-773-8003 
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unassembled values of its components, 
such factors as impedance stemming 
from circuit geometry are not consid- 
ered. They can raise clamping values 
and lower reaction times considerably. 


Structural lightning protection 

Even with the best bonding and 
grounding system and with the best 
surge suppression devices in place, it 
helps to take steps to reduce the num- 
ber of times the radio site and tower 
are struck by lightning. 

Systems are available to reduce the 
accumulation of lightning-caused 
static ground charge on the facility. 
They interrupt the process that com- 
pletes the lightning strike by retarding 
the formation of lightning-completing 
streamers in both height and time. At 
least one such system usually is de- 
scribed as a static ground charge dissi- 
pation system. 

Several factors about a static dissi- 
pation system deserve consideration. 

A structure’s ground charge accu- 
mulation and 
streamer formation 
are predictable, ac- 
cording to the rules 
of point discharge 
phenomena. Does 
the system take ad- 
vantage of the 
structure’s natural 
charge accumula- 
tion and streamer- 
producing charac- 
teristics, therefore 
enhancing natural 
dissipation, or does 
the system require a 
separate structure 
to support the dissipator? 

Systems requiring a separate struc- 
ture can be more costly and less effi- 
cient. The tower’s purpose is to sup- 
port revenue-producing radio commu- 
nications antennas, not to support a 
lightning protection system. Any light- 
ning protection system that imposes 
excess weight or wind loading on the 
tower causes unnecessary and counter- 
productive structural stress. 

One of the best ways to evaluate a 
particular system is to discuss its per- 
formance with others who use it on 
facilities similar to yours. It seems as 
though everyone likes to talk about 


 _ 


Any lightning protection 
system that imposes has been let 
excess weight or wind 
loading on the tower 
causes unnecessary and 
counterproductive 
structural stress. 


——— 


lightning and the methods for prevent- 
ing lightning damage. Reputable 
manufacturers of structural lightning 
protection systems are happy to pro- 
vide references. 


Unified approach 

What happens when a site operator 
installs the world’s best bonding and 
grounding system and the world’s best 
structural lightning protection sys- 
tem—but no surge suppression de- 
vices—and the utility pole in front of 
the site is struck by lightning? 

Surge current comes in on the power 
or telephone lines and lets the smoke 
out of the electronic equipment inside 
the building. 

Most technical people know that 
when an electronic device is manufac- 
tured, it is filled with smoke. [n spite 
of the information in most sales bro- 
chures, the smoke actually makes the 
device work. When the electronic de- 
vice fails, all of the smoke gets oul, so 
it stops working. You can prove this 
merely by 
looking at any 
device de- 
stroyed by 
lightning. All 
of the smoke 


out, and the de- 
vice no longer 
works. 

What if the 
bonding system 
is connected to 
the grounding 
system at mul- 
uple points and 
lightning 
strikes the woods near the site? 

The step potential across the site lets 
smoke out of the equipment. 

What if the structural lightning pro- 
tection system is omitted and a direct 
lightning strike to the tower produces 
an electromagnetic pulse (EMP) that 
induces transients within the electronic 
equipment? Again. the smoke gets oul. 

Effective lightning protection is a 
3-part approach that combines bond- 
ing and grounding, voltage surge sup- 
pression and structural lightning pro- 
tection into a unified system designed 
to keep the manufacturer-installed 
smoke in all of your equipment. th 
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Midland’s Syn<Tech XTR™ wideband VHF.and UHF 70-195/295's are 
ultra-versatile, high spec radios in the top tier of advanced portable 
techndlogy. They offer a wide seléction of capabilities like 99 channels 
programmable by groups, 40 channel-peér-second priority scan, 
secure’scrambling, and virtually any signaling protocol (including 
digital selective call and status reporting), to name a few. 
Midland understands.that radios in this class, with such sophisti- 
_-cated operational features; simply cannot be judged from written 
specs alone. That's why we’re making this special “bid,” with.a‘sub- 
stantial incentive, to put an evaluation sample in your hands ~ set up 
the way you want it for field testing in-your own.system: environment. 
Take us up on our offer today. You'll be.astonished:how much per- 
formiance we designed into'so small, light and:ruggeéd a package. You'll 
find the published specs equal to or better than any other comparable 
units. And, the operational benefits of thesé remarkable portables will 
be a revelation. 


Ask for your “SEALED. BID” S 
from Midland LMR. 1-800/MIDLAND 
Call or fax-today for-this special Ext. 1690 
offer including detailed bid specs wae 4144 
onthe Syn-Tech XTR portables and FAK; 1-(8 16) 245 : 
information on obtaining ‘an 
evaluation unit. 
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Inspection programs improve 
site management results 


Radio communications companies that prosper in the future will be those 
making the best use of their assets. Use an appropriate inspection program 
to plan acquisitions, preventive maintenance and upgrades. 


By Bruce A. Kaiser 


What goes up must come down. 


When it comes to a radio com- 
munications tower, we hope not! 

To keep a tower standing and in 
sound condition requires knowing 
when it needs maintenance and 
repair. Unfortunately, many com- 
munications sites are “out of 
sight, out of mind.” 

It is not unusual for smaller 
communications companies to 
pay attention to the site and its 
tower during construction and 
thereafter only when there is a 
problem. 

The radio communications in- 
dustry, including two-way radio, 
radiopaging and cellular mobile 
telephone, has been discovered by 
large companies that bring more 
sophisticated controls to opera- 
tions and asset management. All 
companies, large and small, can 
apply these practices to commu- 
nications sites. 

Reliability and system perfor- 
mance are key factors in limiting 
churn, which refers to customers 
switching among service provid- 
ers within the same market, Simi- 
larly, operators of private systems 
have a vested interest in sustain- 
ing their communications at all 
times. 


Scheduled preventive maintenance 


Kaiser is president of Comprehensive Tower In- 


spection, Clearwater. FL. 


: vende we 


Inspectors Jay Cribbs (left) and David Bolton time 
the strobe lights on a cell-site tower near Paola, KS, 
to verify proper operation. 


keeps sites in peak operating condition. 
Asset control requires an inventory of 
site equipment. These two programs 
are based on information about the 


equipment’s present condition 
and performance trends. 

Site inspection acquires the 
necessary information for intelli- 
gent operating and maintenance 
decisions. There are five types of 
inspections: 

> Post construction—Immedi- 
ately after site construction is 
complete and before the 
contractor's final draw payment is 
released, the post construction 
inspection is performed. 

Information gathered in this in- 
spection allows the owner to de- 
termine whether everything that 
was ordered was delivered, was 
installed properly and is working. 

This information includes the 
make, mode] and serial number of 
all site components. Testing in- 
cludes confirmation of installation 
to the owner's specification and 
to industry accepted standards, 
and performance to manufacturer 
and system design specifications. 

This inspection’s primary ob- 
jective is to identify discrepancies 
so they can be corrected before 
the contractor receives final pay- 
ment. This procedure gives the 
contractor an incentive to correct 
discrepancies in a timely manner, 

pe Periodic—Once a site is op- 
erational, it is important to note 
the site components’ condition 
and operation regularly. 

The periodic inspection of the 


site reveals operational problems so 
they can be repaired. Information gath- 
ered during several such inspections 
reveals trends that may be reversed to 
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The New STABILOCK’ 4015 Radio TestSet % 
Tests Great-Less Weight % 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn’t cost an arm and a leg 
The STABILOCK 4015 packs a lot of features in a compact design: 
|_. spectrum analyzer with audio 
_| electroluminescent display for easy viewing night or day 
| licensed CLEAR CHANNEL LTR* testing capability 
memory cards to load and run tests automatically, including all cellular formats 
digital storage oscilloscope 
internal battery 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671- bole 


CLEAR CHANNEL LTA ss a registered tack of tne EF Jonnson Company STABILOCK 4015 is a registered rademar of Sct 


NEW OPTION Quality Test Solutions 


Schlumberger Technologies 
ERICSSON 2 @ | EDA TM Schlumberger Instruments 
C P.O. Box 7004 


829 Middlesex Turnpike 
Trunking Licensee Billerica, MA 01821. USA 
Phone-508-671-9700 
Fax-508-671-9704 
1-800-225-5765 (outside MA) 


> na moo 
> vVOLTM * DEMO * MOOGEN 
mTen ee 
per “cae Sa 
Cott tye 


si @ L@ it 


| Schlumberger & 


Canadian Representative Schlumberger instruments Schlumberger Instruments Schlumberger Technologies GmbH 
Atelco Limited Victoria Road 50 Avenue Jean Jaurés Ingolstadter Str. 67a 
9225 Leslie St. Unit 7 Farnbarough, Hampshire _ -, BP 620-06 D-8000 Munchen 46 
Richmond Hill, Ontario GU14 7PWrgagiand aaa » F-92542 Montrouge Cedex, France West Germany 
L4B 3H6 Phonea Nae Sasa )) Phona-33 1 47 466700 Phone-49 89 31889-0 
Phone: 416-882-9455 )) Fax-33 1 47 466727 Fax-49 89 31889-160 
Fax! 416-882-9454 Bs Telex-631468 ENERINS Telex-5215015 SMG D 
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prevent small problems from becom- 
ing big ones. 

The periodic inspection’s objective 
is to ensure that the site remains in 
acceptable condition. 

Aggressive, responsible operators 
tend to see the need for periodic in- 
spections out of self-interest, that is, to 
keep their systems up and running at 
peak performance. 

Less responsible operators may not 
see a pressing need. Nevertheless, pe- 
riodic inspection eventually may be 
forced upon them by the insurance 
industry in a way that is not in their 
best interest. It may become difficult 
or expensive to obtain insurance with- 
out a periodic site inspection program. 

p Pre-purchase—Many radio com- 
munications businesses are growing by 
acquiring existing sites or systems. 

Before acquiring a site, it is a good 
idea to know what equipment and fa- 
cilities are at the site, their condition 
and operating performance. Believe it 
or not, sellers sometimes exaggerate 
their properties’ condition. 


Bolton photographs a tower side light for 
the inspection report and permanent 
record. 


A site inspection can be a useful 
clement in price negotiations. It can 
discover whether the site is acceptable 
and compatible with the rest of the 
buyer’s system, 

The primary objective of the pre- 
purchase inspection is to ensure that 
the buyer knows what he is getting. 

p> Post-acquisition—In the event a 
number of sites are acquired without 
a pre-purchase inspection, a post- 
purchase inspection can be used to de- 
termine what was purchased. 

Writing an inventory of site compo- 
nents is a large part of this inspection. 
Assessing the condition and perfor- 
mance of site equipment allows the 
operator to make immediate repairs 
and modifications. A program of pre- 
ventlive maintenance can be based on 
this assessment. 

The primary objective of the post- 
acquisition inspection is to ensure that 
the buyer knows what he bought 
and to make plans for upgrading the 
site as necessary to meet the buyer’s 
requirements, 


' 


od 


The Model 640 DAPT XTRA -- the Leader in Value, Quality, and Support. 


The Model 640 DAPT XTRA paging terminal 
entered the field in 1991 with an impressive list of 
standard features and an amazingly low price. It 
quickly took the lead as the best value in its 
class. The DAPT XTRA's track record for 
reliability and support has helped it maintain that 
lead. Zetron's commitment to ongoing feature 
development and upgradability ensures that the 
DAPT XTRA will stay out in front for the long run. 


12335 134th Ct. N.E 

Ee OC id Redmond WA 98052 
Phone: (206) 820-6363 
Fax: (206) 820-7031 


Standard Features: 1,500 Pager Capacity 

¢ 2 Telco/RS-232 Ports, expandable to 4 

* 280 Seconds of Voice Storage * System Voice 
Prompts * Alphanumeric Paging * 16 Transmitter 
Zones w/Sequencing * Remote Tone Control 

* Repeat Paging * Group Paging Individual Call 
Counts * System Alarm Output * 24-Hour Remote 
Factory Support 


Options: Dual TNPP Network Interface « Dual 
Telco/RS-232 Card * Dial Click Decoder * MF 
Decoder « Floppy Disk Backup 


DAPT XTRA Puts You In The Winner's Circle ! 
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Whether you're looking for a paging terminal, 
or you already have one... 


DS5000 
PAGING 


SWITCH “po 4 a 


Sa VOICE/FAX/DATA 


LIVE OPERATOR 


TNPP 
NETWORKING 


The D$5000 will give you the competitive edge. 


No other terminal can match the capabilities 
of the new DS5000: 


» 


Paging: 2-tone, 5-tone, GOLAY, POCSAG 512, 
POCSAG 1200 
Alphanumeric transcription from voice mail: 
activated/de-activated by subscriber 
Live operator telemessaging: activated/ 
de-activated by subscriber 
DirectLink (mect me): allows subscriber to be 
connected to a caller; activated/de-activated by 
subscriber 
Discreet DirectLink: allows DirectLink access 
by pre-selected callers 
Integrated voice mail: 

- unlimited system and custom prompts 

- unlimited time recording 

- unlimited message retention 


- auto retrieval: message retrieval from rotary 


or pulse telephone 
- group message broadcast 


> TNPP networking: direct or dial-up 

> TAP message delivery: dial-up or direct connec- 
tion lo a remote paging terminal 

>» Numeric retrieval: allows playback of numeric 
messages 

>» Operatorassisted automatic paging for areas 
where DID and DIME are not available 

> Programmable templates allow you to create 
custom services for any group of subscribers 

> Universal DID and end-to-end (ETE) trunks for 
voice, numeric, TAP and fax 
Universal encoders for analog and digital formats 

> Modular hardware and software allow you to 
expand and upgrade by adding, not replacing 
Powerful 68040 CPU 

> Fax storage and retrieval: interactive with voice 
mail (mid "93) 


Whetber you're buying a terminal, or adding ser- 
vices to your existing system, don’t make a move 
until you talk to us about the DS5000, Call now: 


Raico Electronics Inc. 
(soon to be TeleLink Technologies Inc.) 

USA and Canada Sales: 1-800-567-8884 Service: 1-800-567-5055 
250 H Street, P.O. Box 8110, Blaine, Washington 98230-2107 
2696 Nookta Street, Vancouver, British Columbia, Canada, VSM 3M5 
Tel: (604) 254-7880 Fax: (604) 254-1853 
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p> Specific prob- 
lem resolution— 
As its name im- 
plies, the specific 
problem resolu- 
tion inspection is 
designed to iso- 
late the cause of a 
specific problem 
and to devise a 
solution. 

The inspection 
normally stems from a specific com- 
plaint or suspicion. If there is an unex- 
plained or unexpected change in the 
site or its performance, a timely in- 
spection using appropriate lest equip- 
ment can provide the necessary infor- 
mation to resolve the problem. 

The primary objective of the specific 
problem resolution inspection is to 
give the owner information to use in 
fixing a specific problem. 

A clear, concise, detailed presenta- 
tion of the site inventory, condition and 
performance as researched by an ob- 
jective third party is the desired result 


Kee 


Call or write today - 
AVTEC, INC. 


In Jouc 
with ACCESS” 


Inspection objectives 


Q Post construction—To identify discrepancies so they can be corrected before 
the contractor receives final payment. 


© Periodic inspection—To ensure that the site remains in acceptable condition. 
0 Pre-purchase—To ensure that the buyer knows what he is getting. 


0 Post acquisition—To ensure that the buyer knows what he bought and to make 
plans for upgrading the site as necessary to meet the buyer’s requirements. 


0 Specific problem resolution—To give the owner information to use in fixing a 
specific problem. 


of a site inspection. 

Four types of companies offer site 
inspections: tower companies, compo- 
nent manufacturers, project manage- 
ment companies and independent in- 
spection companies. 

All inspection companies are influ- 
enced by their background. 

Will a company accustomed to 
building sites as the lowest bidder have 
the expertise to conduct the necessary 
testing and to provide a report at the 
expected level of sophistication? 

Will a component manufacturer 
have the objectivity to find and report 


possible short- 
comings in prod- 
ucts it may have 
manufactured? 

Will a project 
management 
company have 
the objectivity to 
find and report 
possible short- 
comings in sys- 
tems it may have 
designed or built? 

Some tower companies perform in- 
expensive inspections in hopes of gen- 
erating future work by finding discrep- 
ancies on the site or tower. A useful 
policy to protect against potential 
abuse is not to have any repair work 
done by the company that finds the 
problem, or not to have any work done 
at the time of the inspection—and 
make the policy known before the 
inspection. 

Another potential problem arises 
when the post-construction inspection 
and report are done by the same com- 


Color 
Touchscreen 
Consoles 
from Avtec 


ACCESS" - Advanced Concept Communications 
Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 
Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology. Touch control, pioneered by Avtec for 
high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles. 


Aviec is a licensee of the ERICSSON GE MOBILE COMMUNICATIONS EDACS™ trunking system 


Avtec 


4335 Augusta Hwy. ¢ Gilbert, SC 29054 USA 
(803) 892-2181 ¢ FAX (803) 892-3715 
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See us at IMCE Booth #1337-1339 
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A. Model CT300 B e Model CT2100 C. Model CT2500 
+ Johnson LTR® encode and decode < Rugged and reliable . Rugged and reliable 
* POCSAG, NEC, GOLAY + Bench quality...field portable * Bench quality... field portable 
+ DIMF - High resolution dual LCD displays * Microprocessor controlled 
sts and decode - Microprocessor driven + Memory storage ' 

*GE Mark \ + Memory storage + Battery operated 
+ 5/6 tone Sequential » Battery operated * Cellular testing 


+ DCS, off the air | 


D « Model CT3000S E. « Model CT5100S 


» Full featured spectrum analyzer » 110 dB dynamic range 


* Modular construction spectrum analyzer 


+ Of the-air modulation counter + True duplex operation 
* Tone and digital signaling decode 
fg guating 


and encode 
» Piain English LCD 


» Stored settings 


+ Analog watt meter 

* Oscilloscope 

* RF Sweep 

» Audio synthesizer - : : 
: + Self diagnostics 


* Audio voltmeter 


We thought youd 
prefer multiple choice. 


As part of the mobile communications industry, you have testing needs. But your 
requirements may differ greatly from your competitor. That's why Wavetck offers a 
variety of communications service monitors. 


Our complete line of test equipment ensures you'll have no more or no less 
testing capabilities than you need. So call Wavetek today at 1-800-245-6356 or 
(317) 787-5721. Wavetek. Your best choice in communications test equipment. 
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pany that handled the construction. 
Many times, initial transmission line 
test results are posted at a site for fu- 
ture comparison. These tests were con- 
ducted by the transmission line and 
antenna installer. 

Are these tests objective? Was high- 
quality test equipment used? 

When reading the inspection report, 
keep in mind the inspection company's 
background. A component manufac- 
turer or installer has a negative incen- 
tive to identify problems, and a tower 
company has a positive incentive. Ide- 
ally, an objective third party would 
identify all problems because it has 
no stake in future work based on its 
finding. 

No matter what type of company 
performs the inspection, several ba- 
sic qualifications and attributes are 
important. 

(1) The company should be experi- 
enced in performing inspections on 
sites similar to yours. 

(2) Request references and check 
them. 


For information now 
CALL 1-800-GJ-MOUNT (1-800-456-6868) 
FAX 1-800-WE-HELPP (1-800-934-3577) 


voy 


April 1993 


Cribbs and Bolton check the large mid- 
point white strobe and red beacon lights 
and their mounting hardware, 


DS-611ABF 
Ford Taurus 


oo g 


DS-55ABF 


ra 
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Semeer-cgoRrnson 


Service & Solutions™ 
801 Francis Street. Stevens Point, Wisconsin 54481 


(3) The workers involved in all in- 
spection and reporting steps should be 
qualified, experienced and competent. 

(4) The company should carry liabil- 
ity, vehicle and workers’ compensa- 
tion insurance appropriate for the type 
of work done and the state where it is 
done. If the company is not insured, 
any liability could revert to the site 
owner or operator. Request and obtain 
insurance certificates before work 
begins. 

(5) The inspection crew's equip- 
ment, such as transits and test sets, 
should be high-quality, calibrated 
equipment, Copies of the calibration 
certificates should be included in the 
inspection report. Test sets, particu- 
larly those used on transmission lines, 
should be of scientific quality. 

Especially for a new installation, 
results furnished with the report should 
be highly accurate to provide a means 
of gauging system performance and to 
provide a benchmark for comparing 
future tests, 

The test set operator should be com- 


“ For Your Voice/Data Mobile Com- 
munications Equipment 
Air Bag Friendly™ mounts secure 
your equipment outside the air bag 
deployment zone. 
With No Holes Bored™ models, you 
can mount your equipment without 
drilling holes in the vehicle floor. 


DS-68A8F 
Chevy Lumina Sedan 


Standard’s HX580T: 
Two Trunking Formats Pls 800 MHz Conventional! 


ene 
Al 4) 5 


AUD pe 
Wy 


PR ay 


oy Allvuith! 


Standard's new HX580T offers the 
best of both trunking systems in a 
feature-packed portable fully compati- 


omeble, with either EF) LTR® or Motorola 


Privacy Plus® trunking formats, 

~ It can even operate as a.conyen- 
tional 109-channél800 MHz radio, 
Supporting talkaround’channels. ss 


field programmabi 


= high-speed priority scannif 
bat lel dil 0 Wi 
progta € DIME 


CTCSS, internal.se 


_ .'Specrating, = 
ach 


heind 


vheld,d Ver 


A Privacy Plus® Trunking 
Handheld 

Fully compatible, with a full 
complement of convenient features: 
Group Select, Subfleet Call, Fleet Call 
Encode, Fleet Call Decode, Call Alert, 
5 Channel Restriction, Multiple Control 
Channels, Busy Scan Hold, Floating 
System, Quick Access'and more! 


An LTR® Trunking Handheld 
Packed with features to maximize 

trunking convenience: 

Group Select, Block Decode, Block 

Decode Timer; Block Transmit Inhibit, 

Floating System Auto-Transmit, LTR® 

Talkaround, and more! Z 


- AConventional 800 MHZ « z 


Handheld ey. Re es 
“Loaded. with unique features: -— 


© Group Select, Squelch Tail Elimination, - 
~€TCSS/DCS Lockout Talkaround, 
Monitor/Volume:Set; DTMF ANI, Phone 


petent and experienced with the spe- 
cific make and model of set used. The 
best test set in the world is only as 
good as its operator. 

This type of test set is not cheap. A 
scientific-quality set easily can cost 
$70,000 with accessories. Request de- 
tails about the test set and its 
operator's qualifications. 

The inspection crew should have 
laptop computers and printers on site 
for accurate and timely report prepara- 
tion. The crew should use detailed 
checklists to ensure a thorough job. 

Each inspection should be summa- 
rized in a written report. Be sure the 
information is provided in a format 
useful for you, not necessarily in 
the inspection company’s standard 
format. The format should be consis- 
tent among reports for easy cross- 
referencing and consistent over time 
for monitoring trends at each site. 

Transmission line results should be 
available on computer disk (not cards 
or other unusable media) for trend 
monitoring. 


At the top of the 400-foot tower, the in- 
spectors check the antennas and prepare 
to install structural lightning protection 
Static dissipators. 


All drawings should be computer- 
generated, not hand-drawn, for easier 
reading and possible adaptation to fu- 
ture uses. If you have a request for a 
drawing to fill a specific need, it is 
much easier and less expensive for the 
inspection company to change the 
scale and detail on a computer draw- 
ing than it is to re-draw it by hand. 

At a minimum, the report should 
cover the following: 

(1) General site information (includ- 
ing directions for driving to the site; 
latitude and longitude: FAA study 
number; general site layout, descrip- 
tions and conditions: and the testing 
methods used.) 

(2) Information on the tower struc- 
ture and its condition, including an 
elevation showing all antennas and 
appurtenances and tower plumb. 

(3) Information on the tower avia- 
tion obstruction marking and lighting. 

(4) Transmission line information, 
including transmission line layout at 
the service entrance and on the tower, 
and all test results. 


The ULTRA-COM PRO lets you design 
your screens to fit your 
operating requirements. 


With the exclusive "Screenmaker" and "Customizer" 
programs you can design operating screens for 
function, appearance and color! Now you can 
adapt your system to your operating requirements 


Available with 


The ULTRA-COM PRO’s design is based on the 

concept of multiple workstations sharing common control 
electronics. Heart of the system is a 386/486-based PC, 
supported by Intel’s" 16-bit 8097 microcontroller 

and its family of support chips to provide the speed and 
reliability required in today's commercial and emergency 
communications environments. 


TOUCHSCREEN 


Display 
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Write for detailed literature and specifications. 


MODULAR COMMUNICATON SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 / (818) 764-1333 / FAX (818) 764-1992 
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POWER ON... 
with ASTRON. 


Astron Corporation |s the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A w 
(23%4"H x7%"Wx9%"D) or the SL-11R (2%"Hx 7"Wx9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 


SL-11R [dark gray] 


9 Autry, Irvine, CA 92718 
ASTRON 6eetone: 114/486-7271 


CORPORATION Facsimile: 714/458-0826 


dda irna 
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(5) Information on antennas and 
mounts, showing their location, eleva- 
tion, make, model, serial number and 
condition. 

(6) Site and tower bonding and 
grounding for personal safety, 
equipment reliability and lightning 
protection. 

(7) Photographs of all site compo- 
nents and discrepancies. 

The report should include a sum- 
mary of discrepancies, listing work 
critical to site performance or personal 
safety and work that is not critical but 
that should be done. 

A complete, well-written and docu- 
mented report in a useful format is a 
powerful management tool. This tool, 
used intelligently, helps to manage 
field assets, to plan site upgrades to 
meet system requirements and to plan 
preventive maintenance. 

Radio communications companies 
that prosper in the future will be those 
Inside the equipment shelter, crew chief Dave Swietlicki measures antenna feedline making the best use of their assets. 
characteristics for the inspection report and permanent record. He also notes any dis- 
crepancies between the equipment and grounding system engineering diagram and the By) 
actual installation. 


—————————— 
b | Convenient one-stop purchasing isn’t 
all you get from Hutton. You can receive 
factory-caliber advice from a team that 
averages 14 years per person 
in your industry. You'll seldom 
experience a backorder because 


we maintain extremely heavy 


inventories. And we'll even deliver your rush 
order overnight when you call by 4 PM. Call 
toll-free to request a free fact kit. 


COMMUNICATIONS 


—CLWAVE Dallas, Texas 
214-239.0580 FAK 239-5264 


800-442-3811 
iemens Solar a Norcross, Georgia 

‘ny, 404-729-9413 FAX 729-9567 
Suge 800-741-3811 


"Rip Hutton National 
a Ss Humble, Texas 
ct Sy 713-446-4050 FAX 446-5779 
Lo, Xp 800-325-8950 
i Communications Works 
nt a ‘ 
e 32 Denver, Colorado 
e re 303-820-2929 FAX 820-2809 
tira erase KG ge F a 800-726-6245 
Y 
~® 
el a 7 HUTTON HAS WHAT IT TAKES 
Visit us at IMCE #937 and Entelec #501. ; Circle (43) on Fast Fact Card 
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If you're looking for a high-quality mic with the features you need at a price you can afford, 
Shure has the answer. Three mics designed to fit the needs and budgets of practically any 
user and built tough to give you the reliability you've come to expect from Shure, 


885TT DIMF ~ QUALITY THAT’S AFFORDABLE. The 88517 gives you an unbeatable 
combination of economy, dependability, audio quality, and ease of use. It’s a continuous- 
tone DTMF microphone that sets new standards for value and performance. 
Features include: 
* Illuminated keypad — designed to last and requiring no extra wiring in most cases. 
* Million-Cycle Leaf Switch'“— a Shure exclusive, giving you longer trouble-free use. 
* Positive tactile feel keys and audible tone to help make number entry 
easy and accurate. 
¢ Externally adjustable audio and DTMF levels for easy installation 
¢ Tailored frequency response and Top-Talk Sound Channels ™ 
provide optimum clarity and intelligibility. 


890TT DIMF - THE PROGRAMMABLE CHOICE. The 89077 is a 
burst-mode DTMF microphone with all the features of the 885TT. 
plus programmable functions, including: 

¢ Auto-dial feature with ten memory locations (up to 16 digits each). 
¢ Last number redial. 

* Lithium battery keeps the programmed memory safe for years. 


590T - A DYNAMIC PERFORMER. ‘he 5907. 
featuring a Shure amplified dynamic cartridge, is 
ideally suited to a wide range of mobile installations. 
Tailored frequency response provides optimum voice 
articulation while it discriminates against other 
sounds. The 590T is a workhorse designed to provide 
trouble-free service under the harshest conditions. 


ALL FEATURE THE SPEED, VERSATILITY AND COST- 
SAVINGS OF MODULINK® TECHNOLOGY. 1! three 
mics are part of Shure’s patented ModuLink System I. 
Modular cordsets allow these mics to plug instantly 
into virtually all of the most widely used radio transceivers 
with no hardwiring — making installations and cable 
replacement, literally, a snap. Replaceable cordsets also help 
reduce inventory and lower repair costs 

THE FINAL WORD ABOUT QUALITY. Ai Shure commitment to quality is 


not simply talk. You'll be able to see and feel the quality of our mics as soon as 
you pick one up. Because we test them tougher, our mics last longer and perform better. 


CALL 1-800-257-4873. We'll rush you a free catalog explaining, in detail, all the features 
and benefits of Shure Communication mics and a complete radio compatability chart. 


COMMUNICATIONS SR OD ES 
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Adjusting deviation for 
FM microwave transmitters 


Three formulas help technicians to deviate FM microwave transmitters using 
a variety of test equipment. Deviation can be set accurately without using 
manufacturers’ step-by-step procedures. 


By Jeff Ashley 


Several basic formulas help techni- 
cians to set the frequency deviation for 
analog broadband FM microwave trans- 
mitters. This adjustment process is 
known as deviating or Besseling the 
transmitter. 

Rather than being restricted by the 
manufacturer’s step-by-step procedures, 
the technician can use the formulas to 
apply the principles behind the manu- 
facturer's procedures. The same formu- 


Ashley is a technician with the Los Angeles Coun- 
ty Internal Services Department. 


SPECTRUM RF 
ANALYZER IN 


TONE 
GENERATOR 


SELECTIVE 
LEVEL METER 


las, which may be used in various situ- 
ations. allow flexibility with regard to 
test equipment requirements. 

The Bessel functions that describe an 
FM signal are complex. Nevertheless, 
using Bessel functions to evaluate the 
relationship between carrier and side- 
band energy at different modulation 
(mod) indexes reveals that as the mod 
index increases from zero, an FM sig- 
nal’s carrier component periodically 
disappears. 

Often referred to as a Bessel muti or 
carrier drop-out. this carrier disappear- 
ance occurs at specific mod index values 
called eigenvalues, including 2.4, 5.5, 
8.6, 11.8 and higher values, 


AMPLIFIER 


Figure 1. Use this test setup to find the test tone level for the radio's modulator/oscillator 
{mod/osc) baseband input; the radio's peak per-channel deviation; and whether or not 
pre-emphasis is used. The procedure uses a spectrum analyzer and a tone generator 
with a 752 calibrated output. If the tone generator’s output impedance is not 752, bridge 
a selective level meter across the output to verify proper injection levels to the mod/os- 


cillator as shown. 


Using eigenvalues makes it casy to de- 
fine FM transmitter deviation levels ac- 
curately. For that reason, the mod in- 
dex value of 2.4 (2.4048. to be more 
precise) that produces the first carrier 
drop-out is used in this article as a for- 
mula constant. 

Before calculations are made, find out 
these three facts about the FM transmit- 
ter to be deviated: 

1. The test tone level for the radio’s 
modulator/oscillator (mod/osc) base- 
band input. 

2. The radio's peak per-channel 
deviation. 

3. Whether or not pre-emphasis is 
used. 

The procedure uses a spectrum 
analyzer and a tone generator with a 752 
calibrated output. If the tone generator’s 
output impedance is not 752, bridge a 
sclective level meter across the output 
to verify proper injection levels to the 
mod/osc as shown in Figure | to the 
left. 


Formula No. | 

The first formula is: Test tone fre- 
quency = peak per-channel deviation + 
modulation index. 

The objective is to set transmitter 
deviation accurately to a chosen per- 
channel deviation level. 

This per-channel deviation value is 
entered into Formula No. | along with 
the mod index value of 2.4048. Then the 
test tone frequency may be calculated. 

With test equipment set up as shown 
in Figure 1, when this specific test tone 
frequency is injected into the mod/ose, 
the spectrum analyzer displays the first 
carrier drop-out. 

The first carrier drop-out occurs 
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Continuing a tradition 
of excellence. 


During the past 40 years, 
Kyodo products have earned a 
reputation for quality and 
reliability. They are used in more 
than 65 countries around the 
world, Add to this worldwide 
reputation our commitment to 
advancing technology, and you 
can see why our products 
represent the highest available 
value. 

Presenting our KG108 series 
radios. Radios that contain 
advanced technology without 
sacrificing our proven quality 
and reliability. Radios that help 
you increase customer support, 
productivity and profits. Radios 
that offer features you can 
customize to your specific 
requirements. 


Kyodo West, Inc. - P.O. Box 112728 - Pittsburgh, PA 15241 USA - (412) 281-7895 


When you purchase a Kyodo 
radio, you get years of design, 
manufacturing, and quality 
control experience. Before the 
radio leaves the factory, it is 
subjected to a rigorous quality 
and performance check to be sure 
it will perform as we say it will. 
And all Kyodo radios are backed 
by the best warranty in the 
business — to protect you from 
defects in material or 
workmanship. 

In keeping with Kyodo’s 
tradition of excellence, we believe 
our KG108 series offers top value 
in two-way radios. 

For more information on our 
KG108 series — or any of our 
mobile communications products 
— why not call us today? 
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KG108 FEATURES 


a All-metal, gasketed, modular 
construction. 


a User friendly, intelligent control system 
with self diagnostics. 


= Wide non-tuning bandwidth. 
= PC programming. 


a CTCSS and digital CTCSS 
programmable by channel. 


ws Choice of major U.S.A. and 
international frequency bands. 


= Programmable transmitter power by 
channel. 


= Choice of nine scanning modes. 


= Selective calling with automatic ID, kill 
mode and transfer function. 


w DTMF encoder. 
= Transmit time limiter and activity timer. 
= Choice of dash, front or trunk mount 


models, a 


kyodo west” 


+ (800) 535-2082 - FAX: (412) 221-9518 
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Figure 2. This is what first carrier drop-out looks like on the spectrum analyzer. Note 
that center carrier frequency energy drops to a null. 


when the pre-defined per-channel devi- 
ation level is reached as the mod/ose 


deviation control is adjusted. The tone 
level must be set to the test tone level 


specified for that particular bascband in- 
put of the mod/osc. 

For example, to deviate a 600-channel 
microwave radio with no pre-emphasis 
to 200kHz RMS per channel, first mul- 
tiply the root mean square (RMS) val- 
ue by 1.414 (the square root of 2) to find 
the peak value to enter into the formu- 
la. Because the mod index at the first 
carrier drop-out is 2.4048, the test tone 
frequency is calculated using Formula 
No. | as follows: 


Test tone frequency 
= (200,000Hz x 1.414) + 2.4048 
= 117.6kHz 


With the equipment connected as 
shown in Figure |, set the tone genera- 
tor to 117.6kHz at rest tone level. Begin- 
ning from a fully counter-clockwise or 
minimum position, slowly adjust the 
mod/ose deviation control clockwise un- 
til first carrier drop-out is observed on 
the spectrum analyzer. 


DON'T TRY 


THIS WITHOUT 
A PORTAGRIP. 


If you turn an ordinary portable two-way radio holder over and give it a shake, 
chances are the radio will pop out. But with a PortaGrip from PanaVise, the 
radio stays firmly in place. This means that when you install a PortaGrip in 
your vehicle, your hand-held two-way radio will be right where you 


want it. You won't lose if during a quick stop or a sharp turn! 

The PortaGrip attaches to any AMPS-compatible cellular phone 
mount and has independently adjustable jaws for a custom fit 
(holds radios 1.6 to 2.6" wide), “sure-grip” soft jaw pads that 
won't scratch your radio, and easy “one-hand" operation. 
Plus, it's competitively priced, available with or with- 
out o Slimline phone mount, and includes complete 
installation instructions. 

So go ahead — try this test at home. But don't try it 
without a PortaGrip! For more information, contact 
PanaVise or your local representative. 


[PAINE MASE ® 


PANAVISE PRODUCTS, INC. 
1485 Southern Way, Sparks, NV 89431 
Phone: (702) 353-2900 Fox: (702) 353-2929 
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Radio not included. PortoGrip 
(Model #701) sold separately or 
with o Slimline cor phone mount 
PortoGrip ts made in the USA ond 
is a registered trademark of 
PonoVise Products, Inc. Patent 
Pending. 21992 by PanoVise 
Products, inc. 
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Shift Your Line of Thinking 


W / ae 


lh today’s communica. 
tion industry you need 


j to act fast to stay 
ahead of the. competi- 
tion. Your ‘equipment 
as well as reliability. 

i IDA-equipment has 

proven that it Can pay 

§ ‘or itself in just a few 

short months. If your 

current eauipment 


can't, shift your line 
of thinking to IDA. 


. . _ 
ae ee 
« Pet ae Nz aaa eed Zz “ mt By) x 
i eh key (Qe: fie? oe ee Ni BD) — 


a] 
\ 


i \ 

NET-LINK A proven Multi-site and Multi-user RLC A dependable repeater logic control 
linking system for LTR trunking sites unit which provides LTR logic at 
that offers state-of-the-art technology breakthrough low, low prices. 
and can pay for itself in a few months. Call today for complete pricing. 


For More Information Call Toll-Free 


800-627-41DA 
BETTER IDEAS COME FROM [ ID YAN 


IDA CORPORATION 1345 Main Avenue « Fargo, North Dakota 58103 
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BASEBAND FREQUENCY IN kHz 


Figure 3. If the transmitter uses pre-emphasis, the tone generator output must be changed to compensate for the pre-emphasis 
curve’s roll-off or boost at that particular frequency on that particular channel loading curve. For example, the frequency response 
characteristics of the 600-channel loading pre-emphasis curve at 117.6kHz have a roll-off of about 4dB. 


It is best to start with the deviation 
contro] at minimum because second, 
third, fourth and higher carrier drop- 
outs also may be obtained. Starting with 
the deviation control at minimum helps 
to ensure the carrier drop-out observed 
during adjustment truly is the firsr car- 
rier drop-out. 


Fi 2 age 52 shows what firs 

oH | GH QUALI TY nee 4 ee 
eK. > hi ~ wi ier 

eFAST DELIVERY  Shiecteetaeg oie ui 
With this adjustment, ansmilic 

eBEST PRICES Sa is deviated properly for 200kHz RMS 


per channel. The advantage is that the 
Call'your:local distributor procedure does not require the use of 


| THE ANTENNA FARM ECONOMY TWO-WAY DIST. PRIMUS ELECTRONICS Baxi ; 5 Nea 

] CANCOM COMPONENTS ELECTRO-COMM RF SERVICES Bai an equipment manual. 
CMC DISTRIBUTING GRAHAM RADIO SANTA FE DISTRIBUTING ! oy aay aA Sa Re mee eG ar 
COMMUNICATIONS ASSOCIATES HENRY RADIO TALLEY ELECTRONICS ne I! the transmitter uses pre-emphasis, 
COMMUNICATIONS WORKS HUTTON COMMUNICATIONS TECHNICAL EQUIPMENT DIST. the tone generator output must be 
EASTCOM INDUSTRIES JAN INDUSTRIAL TESSCO INC Kc 


changed to compensate for the pre- 
emphasis curve’s roll-off or boost at that 
particular frequency on that particular 
48 PERIMETER ROAD « MANCHESTER, NH 03108 USA - TEL: 603-627-7877 « FAX: 603-627-1764 « TELEX: 4949472 channel loading Curve. 
800-258-3860 - FAX: 800-258-3868 
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fia Bismanon fe 700 Series 
es tower line has been 
_ designed specifically for 
light-duty applications, such 
»-as cellular, land mobile, 
UHF/VHF, and 18 & 23 GHz 
systems. This tower is avail- 
able in 153 configurations, 
giving you more application 
versatility and adaptability 
than any other structure of its 
_ kind. 


The features of this tower 
_ series include: 


MICROFLECT Ss 


700 Series 
Light-Weight 
Towers 


e three-leg configuration 


¢ 10' to 160' heights using 
standard 10' modules 


* 12" to 76" wide top 
_ # base widths from 84" 
to 13" 


« a comprehensive line of 
tower accessories including 
pipe mounts, grounding, 
lightning protection kits, 
and waveguide support 
components. 

This series provides a 
complete line of light-weight 
self-supporting towers, 
backed with the same 
assurance of quality expected 
from all of Microflect's 
products. Be 

For additional information, 
contact Microflect's marketing 
department at P.O. Box 
12985, Salem, OR 97309- 

0985, telephone (503) 363- 
9267, FAX (503) 363-4613. A 
_ free copy of the 700 Series 
Self-Supporting Tower 
catalog and its price list will 
be sent upon request. 


-\MICROFLECT 


STREET ADDRESS 


3575 25th Street SE 
Salem, Oregon 97302 


MAILING ADDRESS 


P.O. Box 12985 
Salem OR 97309-0985 


TELECOMMUNICATIONS 


(503) 363-9267 
TLX 510-599-0107 
FAX (503) 363-4613 


Microflect’s 700 Series towers 
are available in heights from 
10' to 160'. Greater height can 
be attained when adapted to 
the top of an 800 Series tower. 
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For example, the frequency response 
characteristics of the 600-channel load- 
ing pre-emphasis curve at 117.6kHz will 
have a roll-off of about 4dB. (See Fig- 
ure 3 on page 54.) This means the 
117.6kHz tone must be injected into the 
mod/osce at a level 4dB higher than test 
tone level to compensate. 

If the tone generator’s maximum oul- 
put frequency cannot reach the required 


SIEMENS 


Siemens and the sun. 


117.6kHz, use Formula No. 2. 


Formula No, 2. 

The second formula is: Change in lev- 
el (dB) = 20logjo(new tone frequency 
+ Formula No. | tone frequency). 

Practically any tone generator fre- 
quency can be used, provided the tone 
injection level is altered by the amount 
calculated by Formula No. 2. Take care, 


Dependable power, anywhere. 


In telecommunications systems of 
every sort, from highway emergency- 
phones used only intermittently. to 
radio and television stations broad- 
casting all day — you'll find Siemens 
solar modules providing continuous, 
dependable power. 


High-efficiency and field-proven 
performance have made Siemens 
M-Series modules the leading choice 
for solar powered telecommunica- 
tions installations. 


LSS pee 


rs 
Ls 


For quality photovoltaic products 
backed by a company that can give 
you the supfort you need, anywhere 
in the warld, make the intelligent 
choice. Insist on Siemens. 


For complete information contact 


Siemens Scolar Industries 
PO. Box 6022 

Camarilio, CA 93011 

Tel: 1-800/272-6765 
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however, not to exceed the mod/osc 
baseband input’s maximum input level 
ratings. 

Returning to the original objective of 
setting the non-pre-emphasized 600- 
channel radio's per-channel deviation to 
200kHz RMS, Formula No. | calculates 
the 117.6kHz test tone frequency, but 
what if the lone generator can operate 
no higher than lOOkHz? Entering a new 
test tone frequency of 1OOkHz into For- 
mula No. 2 gives the following 
equation: 


Change (dB) 
= 20log j (100.000Hz + 117,600Hz) 


= —1.408dB 


This result means that if the tone 
generator’s output is reduced to a level 
1.408dB below test tone level, a (OOkKHz 
tone then can be used, and the results 
of the deviation adjustment procedure 
will be identical to results obtained with 
the 117.6kHz test tone frequency at test 
tone level. 


... the spectrum 
analyzer can be 
connected to an RF 
monitor point ahead of a 
multiplier or multiplier 
chain... 
eS EE EEE eee 

When the radio uses pre-emphasis, 
compensate for the pre-emphasis curve 
roll-off using the value indicated at 
100kHz. 

The curve in Figure 3 shows the com- 
pensation is virtually the same as be- 
fore: 4dB. Therefore, the final 1OOkHz 
tone level into the mod/osc is: Test tone 
level — 1.4dB + 4dB = 2.6dB, mean- 
ing the IOOKHz tone is set to a level 
2.6dB higher than test tone level, 

Often, the spectrum analyzer can be 
connected to an RF monitor point ahead 
of a multiplier or multiplier chain to 
monitor a frequency some fraction of 


the final carrier frequency. It may be 
necessary lo use such a monitor point 


Le Nee a NS eT Te Tee Ese Se ee a ee 
IME Mel AN 2 LAS AU Ae eee ae rey: | OA Pe 


MODEMS, RADIO MODEMS AND CONTROLLERS 


ZMODE PRO HAND PORTABLE 4800 BAUD RADIO MODEM 279.90 
ODE BASE DUAL-MODE CONTROLLER BASE, PC CONTROLLED 375.90 
“MODE MINI 4800 BAUD RADIO MODEM IN “OMNI-CAN™ 185.90 
E TX TRANSMIT ONLY, 4800 BAUD IN "OMNI-CAN™ 159.90 
IMODE RX RECEIVE ONLY, 4800 BAUD IN "OMNI-CAN" 155.90 
FMODE M-48 4800 BAUD MODEM ONLY IN “OMNI-CAN" 134.90 


TPMODEM-40 4800 BAUD MODEM ONLY, BARE PCB 


Super data special... 2 complete 4800 baud modems 


with radios .. . plus FREE software! $ BOQ” 


Yes, this is the best data radio deal you have ever seen! Call for full details. 


7-20 


The Wovvesy new portable available... 
at a super introductory dealer price! 


$112 


Through april 15 
quantities limited 


Full 2 watts output! 

=) Very small size! 

Hi-Viz Yellow available! 

speaker microphone 
option! 

ite CASE 


ry aN 
ee 


SIFTTFELFIIIILT TS, 


Paya, 4% 


Tekk Incorporated 

224 N.W,. Platte Valley Dr. 
Kansas City, MO 64150 
Fax 1-816-746-1093 


SPECTRUM AF 


gio 


TONE 


GENERATOR 


Figure 4. This test equipment setup uses a spectrum analyzer with a maximum fre- 
quency that needs to be only 70MHz to monitor RF at one-third of the final carrier 


frequency. 


if the spectrum analyzer’s maximum 
operating frequency is less than the ra- 
dio’s final carrier frequency. 

For example, Figure 4 above shows 
a test equipment setup using a spectrum 
analyzer whose maximum frequency 
needs to be only 70MHz to monitor RF 


at one-third of the final carrier 
frequency. 

The AFC unit in Figure 4 uses heter- 
odyning to derive the 7OMHz monitor 
frequency. Because the AFC unit uses 
this method, the per-channel deviation 


is the same at the mod/ose output and 


the 7OMHz monitor point. 

Nevertheless, the per-channel devia- 
tion at the 7OMHz monitor point and at 
the mod/osc output is only one-third of 
the final carrier frequency deviation be- 
cause the mod index changes through 
the multiplier stage. 

Using the previous example of a 
non-pre-emphasized 600-channel radio 
with 200kHz RMS per-channel and test 
equipment connected as shown in Fig- 
ure 4, Formula No. | is changed to 
read: 


Test tone frequency 


_ 4 _X (200,000Hz x 1.414 
2.4048 


39.2kHz 


With a 39.2kHz test tone injected into 
the mod/ose at test tone level, the devi- 
ation control can be adjusted for first 
carrier drop-out while monitoring the 
AFC unit’s 7OMHz monitor point or the 
mod/ose output at one-third of the final 


eee 


A DIVISION OF ICT SYSTEMS, INC. 


AIRCRAFT SAFETY 


UGHTING MALFUNCTIONS 


PLAYER 1] 
- TOWER OWNER 
- LICENSEES 


IS ITT WORTH THE GAMBLE ? 


OPERATIONS LOG 


PLAYER 2 
~POCFA 
- CIVIL ABILITIES 


Eempletd dally wend a 
Temperature/ Generator 


Totally eliminates any possiblity of light related fines - GUARANTEED! 
As a result a! system, or ICT central monitoring station failure. 

Security/Intrusion 

Fire 8 Smoke 

Unauthorized 


tower climber 


UNCONDITIONAL 30-DAY MONEY-BACK REFUND 


EAGLE EYE TECHNOLOGIES 
A DIVISION OF ICT SYSTEMS, INC 


P.O, BOX 11548 WICFIITA, KS 67202 
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C800) 779-1917 
FAX (316) 263-1967 


4 New Winners from Midian 


ZL 


LY 
“ 


To Order Call Toll Free: 1-800-MIDIAN’S 


Corporate Headquarters: (602) 884-7981 FAX: (602) 884-0422 
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World Leader in Innovative Communications Technology 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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carrier frequency. 
The original tone 
117.6kHz also may be used if the injec- 
tion level is increased by 9.6dB because: 
Change in level (dB) 
= 20logi( 117,600 + 39,200) 


= 9.5dB 


frequency of 


If pre-emphasis is used, the tone lev- 
el must be adjusted to compensate for 
the roll-off or boost at the new tone 
frequency. 

Figure 4 shows that the AFC unit's 
7OMHz monitor point is ahead of the 
multiplier. Nonetheless, microwave ra- 
dios often are designed with a 7OMHz 
monitor point after any multiplier 
stages. With such a design, Formula No. 


Send out a strong signal 
in your next direct mail 
campaign. 


Choose the most responsive 


names in the mobile 


communications industry. . 


60 Mobile Radio Technology 


For your next mailing, rely on 
Mobile Radio Technology’s 

subscriber file to reach 24,106* 
qualified industry professionals. 


Be sure your sales message makes 
an impact and reaches the real 
decision-makers in the mobile 
communications industry, put 
Mobile Radio Technology’s 
subscriber file to work for you. 


Mobile Radio 
‘Technology “6/92 BPA 


For more information, contact: = 
Greg Hembree 

MRT List Rental 

P.O. Box 1290] 

Overland Park, KS 66282-2901 
Call 913-967-1872 

FAX 913-967-1897 


Circle (55) on Fast Fact Card 


PUBLISHING 


DIRECT 
MAIL 


LIST RENTAL SERVICE 


We're making a name for you 


April 1993 


1 may be used with the full per-channel 
deviation value. 

Many two-way radio communications 
service monitors have a built-in spec- 
trum analyzer and a tone generator. 
With this configuration, one piece of 
equipment, the service monitor, can 
generate the test tone and view the first 
carrier drop-out at a 7OMHz monitor 
point. 

As a final example, consider how to 
set a transmitter to a different per- 
channel deviation. As a sample prob- 
lem, how would you change a 24- 
channel, 40kHz RMS transmitter to op- 
erate at 48 channels and 26kHz RMS? 
Formula No. 3 provides the answer, No- 
tice the similarity between Formula No. 
3 and Formula No. 2. 


Formula No. 3. 

The third formula is: Change in level 
(dB) = 20log))(new per-channel devi- 
ation + original per-channel deviation). 

In this formula, it does not matter 
whether the per-channel deviation 
values are RMS or peak, as long as the 
numerator and denominator both are 
RMS or peak values. 

If the transmitter previously was 
deviated properly for 40kHz RMS, the 
only necessary adjustment is to reduce 
the deviation control setting by 3.7dB to 
redeviate the transmitter for 26kHz 
RMS: 


Change in level (dB) 
= 20log4)(26,000Hz + 40,.000Hz) 
= —3.74dB 


These formulas are handy, and they 
help a technician to deviate any broad- 
band or narrowband analog FM trans- 
mitter for any per-channel deviation 
over a wide range of tone frequencies 
and levels. 

They offer the user more freedom by 
reducing dependence on equipment 
manuals. They also offer the user more 
flexibility by producing the same results 
with less expensive equipment that may 
be more readily available. 


Reference 


Kennedy, George. Electronic Communications 
Systems, Third Edition, McGraw-Hill, New York. 


iB 


* Can charge any Nicad Battery from 6v to 13.2v e Can charge any Nicad Battery 


A constant current rapid charger utilizing a SANYO SI-101 Micro- from 6v to 13.2v 
processor base control ae which uses a nesative delta VV technique to * |15v or 220v AC adapter included. 
determine when the battery is fully charged. » Utilizes a taper charge principle. 
Works with an AC adapter {115v AC or 220v AC) as well as with a Can charge a battery in 5 to 8 hours, 
cigarette lighter adapter cord in a car, boat, or plane. then automatically goes into a 

Can charge a battery in ¥2 hour to 2/2 hours, then automatically goes reduced current state. 


into a trickle charge state. 


S = ay a Ee te a> Wl J , i es 
29-11 Parsons Boulevard « Flushing, N.Y. 11354 
In U.S. & Canada Call Toll Free (800) 221-0732 « In N.Y.S. (718) 961-2103 * Fax: (718) 461-1978 
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Coaxial cable fusible link 
offers lightning protection 


Although many radio communications systems include low-loss coaxial cable 
as a matter of course, small-diameter braided-shield cable may act as a fuse 
to prevent lightning surge currents from damaging 


By Richard Cartoscelli 


Many times, the selection of an an- 
tenna system’s coaxial cable is based 
on the need to minimize the amount of 
insertion loss. 

Thus, a typical choice is a half-inch 
or larger diameter coaxial cable with 
a solid shield, Nevertheless, some- 
limes a small amount of signal loss is 
worth exchanging for additional light- 
ning protection. 

The photograph shows where a 


Cartoscelli is. a supervisory electronics technician 
with the U.S. Department of Agriculture, U.S. 
Forest Service in Nevada City, CA 


lightning surge current opened a 
connection between small-diameter, 
RG-58 coaxial cable and its UHF 
connector. 

This cable was installed at a 5W 
VHF highband repeater located at 
about 8,500-feet elevation. 

RG-58 cable is not double-shielded, 
and its loss is comparatively higher 
than for hardline cables. The antenna 
feedline length was about 25 [eet from 
duplexer to antenna via a lightning 
arrestor. 

The site is fairly susceptible to light- 
ning and receives an average of one 
direct strike every two or three years. 

Notice that the RG-58 cable is fused 
open at the PL-259 connector. 


electronic equipment. 


When the lightning struck, the an- 
tenna was damaged beyond repair. 
Despite the antenna damage, neither 
the repeater nor the duplexer was 
damaged. 

The replacement cost of the antenna 
and feedline (and, as a precaution, the 
lightning arrestor) is minimal, to say 
the least, compared to repairs that 
might have been necessary at the re- 
peater, the duplexer or both, if the 
coaxial cable had not opened. 

There may be specific applications 
where small coaxial cable can be in- 
stalled to provide a fusible link that 
helps to prevent equipment damage 
when lightning strikes. rt 


The gap shows where a lightning surge current opened a connection between small-diameter, RG-58 coaxial cable and its UHF 
connector. The feedline and the antenna it was connected to had to be replaced, but a repeater and duplexer served by the feedline 
were undamaged. 
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We cater to those who want 
choice sites. 


When you have an appetite for choice antenna sites in California, no one can cater to your tastes like 
Meridian and Diablo. 

For more than three decades we've been serving a buffet of antenna sites that stretches from Chico to the 
Mexican border. Together, Meridian and Diablo offer you 73 tasty locations to choose from. 

These sites are among the most sought after and unique in the country. Many are rich with features such 
as stand-by power, air conditioning, security, and all-encompassing maintenance programs. Many sites offer 
conventional and trunked community repeaters, as well as engineered and combined antenna systems. 

Now Meridian and Diablo have four new antenna sites on the menu: Flint Peak in the Rose Bow! area, 
providing coverage of Pasadena, Glendale, Burbank and the San Gabriel and San Fernando Valleys; Smith 
Hill, which covers Concord, Lafayette and Walnut Creek; Vaca South, covering the Fairfield/Vacaville- 
Marysville-Stockton triangle; and an extraordinary site atop the International Trade Center which blankets the 
greater Fresno area. 

When it comes to service, our qualified staff and caring approach to antenna site management will have you 
coming back for seconds. 


. . . . 
Meridian Communications DIABLO COMMUNICATIONS, INC. 
23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 1220 Brickyard Cove Rel, Ste, 200, Point Richmond, CA 94801 
{818) 888-7000 © Fix (818) 888-2457 (310) 246-4700 © Fax (510) 246-3799 
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pANTA FE 


distributing 
FOR ALL YOUR 


CELWAVE 
PRODUCTS 


Al 


CELLFLEX® Closed 
cell foam dielectric with low 
density & high velocity 


AVAILABLE IN 
1/2” 7/8” 1 5/8” 


LLFLEX © Foam - 
stranded inner conductor, ex- 
cellent flexibility, low loss 


AVAILABLE IN 1/2” 


SANTA FE can 
CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 


FULL LINE OF 


CELWAVE 


BASE ANTENNAS 
MOBILE ANTENNAS 
DUPLEXERS 


SANTA FE distributing 
800-255-6595 


9640 Legler 
Lenexa, Kansas 66219 
913-492-8288 Local 
913-894-2136 Fax 
WE CAN FILL YOUR 


NEEDS WHETHER 
LARGE OR SMALL 
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Technically speaking 


100V ACROSS 50M = 200W = 0dB REFERENCE 


DEVIATION = +5kHz, TONE = 1kHz, MODULATION INDEX = 5.0 


(UNMODULATED : 
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3.43W = —17.7dB 


0.43W = —26.6dB 


Figure 2. The frequency-modulated signal 
produced by the conditions depicted in 
Figure 1 produce the sideband spectrum 
shown above. Only the significant side- 
bands are included. Note that the carrier 
is down 15dB from its unmodulated level. 
If the deviation were = +5.5kHz with a 
1kHz tone (to produce a modulation index 
[3] of 5.5), the carrier would null out com- 


(continued from page 8) 


pairs at +6kHz would be excluded from 
the received signal, causing distortion. 

Notice in Figure 2 that the OdB refer- 
ence level is I0O0V. This represents a 
power level of: 


1007/50 = 200W 


& 
Pet 


E = V50P OR 100(B)) 
Pp 
dB = 10 Lo (zb5 ) 


30.61W = —8.2dB 
13.63W = —11.7dB 


3.43W = —17.7dB 


26.62W = —8.8dB 


21.46W = —9.7dB 
21.46W = —9.7dB 


pletely and then rise again as the modu- 
lation index changes. This phenomenon 
can be used to calibrate deviation meters 
accurately by using a spectrum analyzer 
to locate the carrier null points. There are 
many values of modulation index (/3) that 
will produce a carrier null (2.405, 5,52, 8.65, 
etc.). 


The power level of the carrier and 
each sideband is derived by finding the 
appropriate Bessel function in Table 1, 
then substituting into this formula: 


_ [Ec(B) 


_ 50 


where 


SSeS 


Synthesized, Field Programmable 
1) channels 
5 Wans VHF CHF 
8 Hr Battery Life. 
10 Hr Batery Available 
Frequency Bands: 136-174 
40440, 450-512 MHz 
Wide Band Operation 
VHF 15MH2/UHF 20 MHz 
Scan 
Tone Coded Squelch 
Digital Coded Squelch 
‘Two-Tone Sequential Decode 
Ruyged, Uni-Body Housing 
Two Year Factory Warranty 
Made In USA 
r , Synthesized, Field Programmable 
VHF $429 UHF $449 16 channels 
30 Watts VHF = 25 Watts UHF 
Frequency Bands: 136-174 
4040-430, 450-512 MHz 
Wide Band Operation 
VHF i5MHz CHF 20 MHz 
Sean 
Tone Coded Squelch 
Digital Coded Squelch 
Two-Tone Sequential Decode 
Rugged, Uni-Body Housing 
Two Year Factory Warranty 
Made In USA 


VHF $469 — UHF $499 


Mobile comes with: mstallation bu hand microphone 
and external speaker jack Opitumnal accessors: DME 
band micropbone and $ watt external speaker 


WITH IT. 


Portable comes with battery, antenna, wall charger and belt clip 
Optional accessories: DTMF keypad. speaker micropbone, earpbone 
ur headset fast rate drop-in Charger and carry bolster 


The new line of Patriot two-way radios really support from the factory. It's true we have 
gives you something to deal with. Not only do Patriot radio dealers worldwide, but right now a 
you receive the benefits of a premium product limited number of dealerships are still available. 
line that's built in the USA by Ritron, but a So take advantage of a truly patriotic deal, and 


product line with high dealer margins. And call us at 1-800-USA-1-USA. 
| jigtsingdae rans, PATRIOT 


J 2 ¢ ‘ } 
even more than that, you get strong dealer A eablead: 


MADE IN 
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Technically speaking 


Ps = sideband power in watts 


Ec = the unmodulated carrier 
voltage 


By = Bessel function 
For example, to find the second side- 


band’s power level, fe + 2f\4, find the 
Bessel function By: it is 0466. Sub- 


stituting into the equation: 


[ 100.0466) | 
Ps = —————-_ = 0.43W 
50 

All of the individual sideband power 
levels (through fe + 6f,4) have been 
calculated as shown above and are list- 
ed in Figure 2. The decibel figures are 
included. 


Take Your Hands Off Your Radio! 


Maximize your 
performance with the 
ease and comfort of 


hands-free radio operation! 


DTC's most advanced line of 
communication accessories are built 

to perform in the toughest conditions. 
Experience Engineering Excellence! 


RHS-3 Single Earpad 


DYNATECH 


16 Hampshire Dr., Hudson, NH 03051 


TACTICAL 
COMMUNICATIONS, INC. 


1-800-233-8639 
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When you look at this particular sig- 
nal on a spectrum analyzer display, you 
will notice that the individual sidebands’ 
relative amplitudes may appear to be in- 
correct. Nevertheless, keep in mind that 
on the spectrum analyzer display. the 
scale is calculated in linear decibel 
units, typically 10dB/division. 

If you first establish the OdB unmodu- 
lated carrier reference point, you then 
can use the decibel figures in Figure 2 
to compare with the spectrum analyzer 
display. 

For example, you will notice that the 
carrier (at S5kHz deviation with a 
1,000Hz tone) will be 15dB down from 
the unmodulated carrier (OdB reference 
level). When you add the power level 
of all of the individual sidebands plus 
the carrier, the total is: 


6.31 + 2(21.46) + 2(0.43) + 2(26.62) 
+ 2(30.61) + 2(13.63) + 2(3.43) 


= 198.67W. 


In terms of percentage of power, this 
figure represents: 


198.67 . 
= ———— |= 99.33% 
P% of 200 99.33% 
where 
P% = percentage of power in the 


sidebands + carrier 


Because this is greater than 98%, all 
of the significant sidebands are in- 
cluded. The important point to remem- 
ber is that when the carrier is frequency- 
modulated. the FM spectrum’s total 
power does not change. it simply is 
redistributed. 

If you were to connect a very selec- 
tive 5kHz-bandwidth filter centered at 
fc between the transmitter producing 
the spectrum shown in Figure | and a 
wattmeter, the wattmeter would read 
only the swm of the powers in the carri- 
er and the first two sideband pairs, This 
would be: 


6.31 + 2(21.46) + 2(0.43) = 50.09W 
representing approximately 25% of the 


total spectrum power. If the modulation 
were removed, Icaving only the carri- 


{inipace. 


A Motorola Cornpary 


Big 


Terminal Features 


Page Maker. 8 


in a Small Paging Terminal 


For Smaller Markets, Customer 
Owned Paging, Health Care or those 
Special Alpha Applications. 


Unipage now offers Customer Owned 
Paging companies and those with smaller 
paging demands, a paging terminal that has 
many of the features normally found only on 
larger terminals. And it’s affordably priced. 
Here are the standard features and some of 
the benefits that come with Page Maker 8. 


Page Maker 8 Standard Features: 
* 2000 Subscriber Number Capacity 

* One Channel Output 

* A Quad Store Card for Voice Paging 

* A VP8 Card for Caller Prompting 

* A Dual Trunk Card (two trunk inputs) 


Profit from Big Terminal Features 
* Use 2 Tone, 5 Tone, POCSAG 512, 1200 
or 2400, GSC, NEC D3, NCA, or MBS 


pagers. 


A Few Benefits of Owning a Unipage 
« Numeric, Alpha, Tone or Voice paging. 
* Interfaces with PURC, Quintron and other 
transmitters. 
* Hot Card Maintenance--remove or in- 
stall any card while the system is operational. 
It's convenient, and you don't have to power 
down and lose pages while the system is off 
the air. 
* System is expandable to four trunks by 
adding an additional card. By adding other 
optional cards, your system can grow as your 
needs grow. And, all of the cards are trans- 
portable toan M15 chassis for future growth! 
For more details, call Unipage at the 
number listed below. We will be happy to 
show you how the Page Maker 8 is the wise 
choice for your paging needs. 


—a 
A Motorola Company 
1510 N. Hampton 

DeSoto, Texas 75115 
(214) 224-3509 
1-800-367-2864 

FAX (214) 228-1430 


Sold through Motorola Dealers or directly through Motorola and Unipage. 
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Technically speaking 


er, the wattmeter then would indicate 
the full 200W. 

Fortunately, the greatest power distri- 
bution from the speech waveform lies 
in the lower frequencies. For lower fre- 
quencies, the sidebands are spaced 
closer and thus, for a given modulation 
index, occupy less bandwidth. 

The average modulation index of a 
typical complex speech waveform might 
be from 2 to 2.5, Compressed speech 
waveforms would produce a_ higher 
average modulation index than uncom- 
pressed speech waveforms. 

The preceding discussion ties in 
directly with the measurement of the 
FM receiver's bandwidth. If the band- 
width is too narrow to pass the FM sig- 
nal’s significant sidebands, then serious 
signal quality degradation results. Two 
methods of measuring FM_ receiver 
bandpass response are described. 

The term modulation acceptance 
bandwidth refers to the deviation level 
at which the signal is degraded by 6dB 
as referenced to the 12dB sinap sensi- 
tivity input level. 


For example, if the 12dB sixab sen- 
sitivity level is 0.25, then the input 
signal level is increased by 6dB to 
0.5uzV, and then the deviation is in- 
creased from 3kHz to a level that returns 
the sINAD meter reading to the 12dB 
SINAD level. This is the 6dB bandwidth 
of the receiver. 

This procedure for checking the 
modulation acceptance bandwidth is de- 
scribed in the Institute of Electrical and 
Electronics Engineers (IEEE) publica- 
tion JEEE Test Procedure for 
FREQUENCY-MODULATED MOBILE 
COMMUNICATIONS RECEIVERS 
(TEEE Std. #184-1969) para. 4.1.1.1.3, p. 
6. Typically, a properly operating re- 
ceiver yields a test result of +7.0kHz to 
+7.5kHz modulation acceptance 
bandwidth. 


Minimum usable bandwidth 

The Electronic Industries Association 
(EIA) standard MINIMUM STAN- 
DARDS FOR LAND MOBILE COM- 
MUNICATION FM OR PM RECEIV- 
ERS, 25-947 MHz (ElA-204-C) para. 


-— - —— 
T ™ 
VE R E X AOR 
ASTRON 


ALSO IN 
STOCK: 


AEA DATA 


BECKMAN 


8.0. p. ll, describes a slightly different 
method of establishing the 6dB 
bandwidth. 

As does the IEEE method, the EJA 
method uses the 12dB snap method of 
establishing the 6dB bandwidth. More- 
over, the EIA method uses the 12dB 
SINAD signal input level as a reference 
(with a center-frequency signal). 

The signal generator level then is in- 
creased by 6dB. Next the signal gener- 
ator frequency is increased until the 
SINAD meter again indicates 12dB smnap. 
The signal generator’s frequency then is 
recorded. 

Next, the signal generator’s frequen- 
cy is tuned below the center frequency 
until the sINAD meter again indicates 
12dB sinap. The signal generator fre- 
quency is recorded. 

The frequency difference (Af) be- 
tween the center frequency ({¢) and the 
lower frequency (f,) and the difference 
between the upper frequency (fy) and 
the center frequency (fc) are calculated. 
The smaller difference is the minimum 
usable bandwidth. 

The EIA standard further states: “The 
minimum usable bandwidth shall not be 
less than one-half of the maximum 
specified receiver frequency stability in 
KHz (but at least 40% of the rated sys- 
tem deviation.)” 

For a system deviation of +5.0kHz, 
the minimum Af should be no less than 
+2.0kHz. Remember, the generator 
signal is being deviated at +3.0kHz al- 


MOBILES & PORTABLES 


Now in stock at Henry Radio-the popular new 
Yaesu "Vertex" line. 

@ FTL-2011 VHF and 7011 UHF mobiles 

@ FT H-2070 Dual-Band Portable 

B FVH-2008 VHF and 7008 UHF Portables 

@ FTH-2009 VHF and 7009 UHF Low Cost Portables 


2050 S. Bundy Drive 
Los Angeles CA 90025 


BIRD 
CENTURIAN 
CUSHCRAFT 
FANON 


ready, so that this deviation level has to 
be considered along with the frequency 
displacement (Af). 

The procedures described above are 
similar in principle but different in 
methodology. The modulation accep- 
tance bandwidth test prescribed by the 
IEEE standard is easier to carry out on 
the workbench and is more commonly 
used by manufacturers in specifying re- 
ceiver bandwidth and by technicians in 
running the test, 

Both methods yield valid results, but 
the one you use should be dictated by 
the one used by the manufacturer in 
writing the specification sheet. 

When receiver alignment and repairs 
are done, it should be standard practice 
to check the modulation acceptance 
bandwidth or minimum usable band- 
width, just as you would check the 12dB 


SINAD sensilivity. aS, 


ICOM 

JABRO 
KANTRONICS 
LARSEN 
MAXON 
OPTO 

PIPO 
RADIUS 
TEMPO 
UNIDEN 


Toll Free: 1-800-877-7979 
Or: 1-310-820-1234 
FAX: 1-310-826-7790 
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NEW ORLEANS 


"LAISSEZ LES BON TEMPS ROULER" 


oon APCO Annual Conference & Exposition 
August 8 - 13, 1993 


Exhibits * Panel Discussions « Seminars * Educational Presentations 


The Conference is the world's largest gathering of public safety communications professionals from law 
enforcement agencies, fire departments, 9-1-1 centers, emergency medical services, forestry and 
conservation agencies, emergency management and disaster preparedness departments, highway 

maintenance, and other federal, state and local government agencies. 


For exhibit and attendee information contact Ann Armitage or Pat Daniels Cs 
800/949-2726 
(in Canada or Florida call 904/322-2500) 
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Database provides FCC tentative selectees 


The National Association of Business 
and Educational Radio (NABER) and In- 
teractive Systems (ISI) have joined to 
bring FCC information-based services and 
products to the land mobile communica- 
tions market. 

An enhanced database to help interested 
parties analyze the potential licensees and 
their market areas in the 220MHz-222MHz 


band is available. The database provides 
name, address, phone number, FCC file 
number, and a variety of transmitter infor- 
mation such as coordinates, city, antenna 
height, ground elevation and ERP. To learn 
more about IS]’s interactive access to FCC 
license databases, call the company's cus- 
tomer service department at 703-812-8270. 


It's Wuat's 
ON THE INSIDE 
THAT Counts! 


It's the way an Alexander, battery is constructed inside 
that sets it apart from other batteries. Our state-of-the-art 
manufacturing methods put us at the forefront of the battery 


pack technology and innovation. 


Our weld points feature steel to steel, not nickel to steel 
or other metals. We have a minimum of four welds per cell. 
This allows the strongest weld possible and insures a strong 


internal structure, 


Alexander's unique patented flexible circuit boards 
reduce the number of internal connections to improve 
reliability and protect internal structure from unexpected 


bumps and falls. 


We use the highest grade nickel-cadmium cells to ensure 


maximum talk-time. 


Our commitment to research and development and rigid 
quality control standards keep us on the leading edge of the 


battery industry. 


We are so confident in our quality products that we back 
them with the best warranty in the industry - one full year. 


Choose an Alexander battery. 


It performs as well on the inside as it looks on the outside. 


Crys 


1-800-388-8314 


: Alexander, Batteries 


Circle (64) on Fast Fact Card 


70 Mobile Radio Technology April 1993 


American Mobile Radio Association 
organized to fight Part 88 

A group of land mobile radio dealers, 
service shops and system users have orga- 
nized the American Mobile Radio Asso- 
ciation (AMRA), Washington, DC, to fight 
provisions in the FCC’s Part 88 Refarming 
Proposed Rule Making. Former Ambassa- 
dor Richard N. Holwill, executive director 
of AMRA, said “AMRA has been formed 
to press the FCC, the courts and the U.S. 
Congress to preserve the land mobile busi- 
ness in the 1SOMHz-512MHz spectrum,” 

Provisions of Part 88, as proposed, 
would limit applications for large SMR 
trunked systems to corporations with sales 
in excess of $1 million and 10 repeaters in 
the same market area. 

Holwill states, “Every radio in use to- 
day under Part 90, in the 1 50MHz-512MHz 
bands, will become obsolete in 1996. 
Tighter frequency stability standards will 
be imposed which probably cannot be 
retrofitted economically in existing equip- 
ment. Adjacent channel interference will 
render existing receivers unusable. Addi- 
tionally, the power of every repeater or 
base station at higher altitudes will be cut 
to as little as 1 W, limiting the coverage to 
an area too small to be useful.” 

AMRA has established an information 
line: 800-769-AMRA. The association's 
address and telephone number are P.O, 
Box 33847, Washington, DC 20033; 202- 
547-6545. 


Trademark infringement suit 
filed against Fleet Call 

Silke Communications, Eugene, OR, 
has filed a trademark infringement lawsuit 
against Fleet Call, Rutherford, NJ. The 
suit, filed in San Francisco's federal court, 
seeks all of the New Jersey company's 
profits under the “Fleet Call” trademark, 
an injunction against further use of the 
name and the destruction of all business 
and promotional documents and materials 
bearing the mark. 

Silke has owned a federal registration 
of the trademark “Fleetcall” since 1980, 
Silke uses the mark in providing two-way 
mobile communications goods and serv- 
ices, including specialized mobile radio 
(SMR) systems, to customers. Silke’s 
goods are sold nationwide, and its services 
are offered primarily in Oregon. 

Fleet Call, formed in 1987, is the sec- 
ond largest SMR operator in the United 
States with accumulated licenses for ap- 
proximately 1,557 channels at 800MHz 
and 460 channels at 900MHz. 


And on the road. In the field. On-site. 


It's you. 
Your business. 
Your livelihood. 


We know mobile communications 
are essential to your business. 
That's why we stock a complete 
line of conventional and 
mobile communications 
equipment from a variety 
of manufacturers such 
as Midland LMR. 

And you're never 

left in the dark when 
itcom 


We're here for you. 


(©@ GENERAL 


COMMUNICATIONS 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 
Because your business takes you everywhere. 


5157 Anton Drive * Madison, WI 53719 
FAX 608 274-2080 © 608 271-4848 
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News 


SCI installs paging packages to more than 47,000 pagers 


Subscriber Computing (SCI), Irvine, 
CA, is installing Communications Re- 
source Manager (CRM), an integrated pag- 
ing management software system, for three 
clients in Northern California and the Pa- 
cific Northwest. One client, Cook 
Telecom, San Rafael, CA, provides 
radiopaging and voice mail services in 
eight cities in California, Oregon and 


Washington. Another client, Pass Word, 
Spokane, WA, serves paging customers in 
central and eastem Washington and north- 
ern Idaho, The third client, Telepage Com- 
munications, Sacramento, provides cellu- 
lar and voice mail services to Sacramento, 
the San Francisco Bay area and the San 
Joaquin Valley. 


x 
x 
xX 
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COMPANY. —o——. 
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FREE TOWER 
LITERATURE 


O PLEASE fill in and 
mail this coupon for 
free information on 


Towers & Poles 


= Free Standing design 
to 400’ 


@ Tubular Steel to 250° 
= Guyed to 1000’ 


In-house engineers 
design poles and tow- 
ers to gor specifica- 
tions. Full range of fin- 
ishes with installation 
and leasing available. 


VALMONT. 


Valmont Indusines, Inc 
Valley, Nebraska 68064 
(402) 359-2201 
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Hewlett-Packard sponsors 
radio test workshops 
Hewlett-Packard, Spokane, WA, will 
hold radio test workshops across the 
United States featuring the HP 8920A RF 
communications test set. The workshops 
include an overview of features and ben- 
efits: signaling encoding and decoding; 
using the spectrum analyzer and tracking 
generator; computer-aided cellular phone 
testing: and fully automated trunked radio 
measurements. Call 800-344-3802 for site 
information; 800-765-9200 to register. 


Moducom supplies consoles 
for emergency communications 
Modular Communications Systems 
(Moducom), North Hollywood, CA, is sup- 
plying its Ultra-Com PRO microprocessor- 
based communications control system to 
the Pueblo, CO, Emergency Operations 
System. The system is composed of 11 
console positions. 


Dataradio supplies modems for 
cable TV mobile data application 

Dataradio, Atlanta, has entered into a 
value-added reselling (VAR) agreement to 
supply its vehicle information series (VIS) 
mobile data modems to Arrowsmith Tech- 
nologies, Austin, TX, for integration into 
its Fleetcon-Cable system for cable televi- 
sion market. Fleetcon-Cable is a fleet man- 
agement solution specifically designed for 
the cable television industry and is com- 
prised of vehicle location and mobile data 
communication systems on a fault-tolerant 
network of dispatch and management 
workstations. Dataradio is providing the 
24FS series mobile radio modem and base 
station data link controllers. 


Paducah, KY, picks Motorola 
to supply trunked radio system 

The city of Paducah, KY, has purchased 
an 800MHz Smarinet enhanced trunked 
radio communications system from 
Motorola Land Mobile Products, 
Schaumburg, IL. The FCC has awarded a 
license to the city of Paducah for six 
800MHz frequencies, five of which will be 
fully trunked at the Paducah-McCraken 
County Communications Center, serving 
the police, fire and public works depart- 
ments. The other one will be installed at 
the Paducah Gaseous Diffusion Plant 
owned by the U.S. Department of Energy 
and operated by Martin Marietta Energy 
Systems. The system is valued at more 
than $1 million. 


How can Bendix/King afford to offer 
a 5-year warranty’ 


genorx/0ne 


Simple. | | 
We make the industry’s best-built radio. 


¢ designed the EMV mobile UHF radio to elevated 
Wa: then set our manufacturing and testing 
standards even higher. The result: total confidence. That's 
why we cover the EMV with the land mobile industry's 
best warranty: five full years at no additional charge. 

The EMV's extruded housing, die- 
cast frame and surface-mount internal 
components afford extreme rigidity 
and resistance to vibration. Its rugged 
construction meets demanding MIL- 
SPECs 810 C, D and E. 

Extensive testing of components 
and circuits ensures reliability. Every 
unit withstands an 8-hour transmit 
receive temperature-cycling burn-in test before 
acceptance as a finished product. 


surface-mount 
internal components 


o-ring weather seals 


And we haven't sacrificed power, performance or 
flexibility. We've put features and options under high- 
performance digital control, written into system software, 
so there’s never a need to open the case for adjustments. 

The EMV’s bright vacuum-fluorescent display shows 
easy-to-read alphanumeric characters. Power 
output is programmable from 10 to 40 watts. 
Programmable control buttons put a custom 
menu of functions at your fingertips. A 67- 
MHz bandwidth covers 403 — 470 MHz with 
no degradation in specification. 

The EMV mobile offers advanced features 
for today and adaptability for the advances 
of tomorrow. And now, it carries the 
industry's longest warranty. 

Because this is the industry's best-built radio. 


die-cast frame 


1-800-648-0947 


ENDIX/KING 


Worin Cras 


s Rabtos 


2920 VIASKELL AVENE, LAWRENCE, KS 06046 © C974) 842-0402 © FAX (913) 841-0287 
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AEROSPACE 


Get Control. 


Remote Control, of up to 16 Channels. 
Radius M200 or Maxtrac 300 Series Radios. 


The CPI model MCRIQ remote and MCRIOP interface panel will allow you 
to remote contro] Radius or Maxtrac radios, up to sixteen channels, over any two 
Wire voice grade circuit, 

The MCRI1O0 remote control system provides LED displays for remote 
channel indication, channel up and down buttons, PTT indicator, on-hook PTT 
capability, monitor button and indicator, intercom capability between parallel 
remotes and the radio, scan control button and indicator for those radios so 
equipped and speaker volume control. 

Features 

+ Simple installation - No soldering. cutting or crimping 
* Provides remote channel indication 

* Does not require B308 option 

* Remote transmissions heard over radio speaker 


* Radio transmissions monitored on remote speaker 1186 Commerce Drive * Richardson. TX 75081 
* Uses any two wire voice grade circuit (214) 437-5320 + FAX (214) 437-5360 + (800) 869-9128 


The 6367 series comprises 6 
separate tunable notch 


filters, each of which covers 

an approximately 2:1 

frequency range with 

adjustable 3 db bandwidth. 

A coaxial or helical 

resonator is tuned with high 

Q air trimmers to produce a Response of Single, Double 
relatively deep notch at = ovcicue 
narrow bandwidth. 3 dB bandwidth. 
Available for tuning ranges 

of; 


22 - 35 MHz 

30 - 50 MHz 

50 - 108 MHz 
108 - 216 MHz 
216 - 450 MHz 
450 - 900 MHz 


PU) Smee AMC Ci cROWAVE FILTER COMPANY, INC 
Phone Catalog MP/92! 6743 Kinne St * E. Syracuse, NY 13057 


800.448.1666 © 315-437-3953 
FAX: 315-463-1467 © Telex: 249-613 
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News 


IBM selects Racotek’s data, 
voice communication services 

IBM has selected Racotek’s RacoNet 
wireless communication services as one of 
several that customers can use with IBM’s 
TouchMobile system. TouchMobile is a 
rugged, wireless device that fits in one 
hand and allows mobile workers to collect 
and receive data electronically in the field. 


Premier GPS signs on 
as NovAtel distributor 

NovAtel Communications, Calgary, has 
signed a one-year, $1 million distribution 
agreement with Premier GPS of Calgary, 
Alberta. The non-exclusive agreement is 
for low volume, worldwide distribution of 
NovAtel’s GPSCard and GPSAntenna. 
Premier also will customize the products 
for its clients by developing integrated per- 
sonal computer and communications links. 


MobileComm, McCaw develop 
joint marketing project 
MobileComm, Ridgeland, MS, has 
joined forces with McCaw Cellular Com- 
munications, Paging Division to sell pag- 
ers in retail outlets. MobileComm currently 
markets its PersonalPager in more than 
10,000 retail outlets including Wal-Mart, 
Radio Shack, Service Merchandise, Pep 
Boys, Standard Brands, Lechmere, Hecht’s 
Department Stores, Rich's Department 
Stores and Hi-Fi Buys. McCaw will bring 
an additional 16 of the top 100 markets to 
MobileComm’s current retail program. 
The expansion of the PersonalPager retail 
division represents coverage to every ma- 
jor metropolitan area for MobileComm. 


Project 25 proceeds to TIA 

The Project 25 Steering Committee 
voted unanimously Jan. 15 to forward the 
Digital Radio Technical Standards Report 
to the Telecommunications Industry Asso- 
ciation (TIA) for consideration as an in- 
terim standard. 

The Steering Committee is composed of 
representatives from the Associated Pub- 
lic-Safety Communications Officers 
(APCO), the National Association of State 
Telecommunications Directors (NASTD) 
and the federal government. The report 
was presented to Stuart Meyer, TIA-25 
chairman, who will begin the formal pro- 
cess of circulating the proposed standards 
to manufacturing members of TIA for re- 
view, comments and official vote. The 
process is anticipated to take 2 to 3 
months, and then the report will become 
an interim standard as further refinements 
are made. 


TRUNK YOUR 
COMMUNITY REPEATERS WITH ... 


er 


TRUNK YOUR 
CONVENTIONAL 
RADIO EQUIPMENT 
WITH AFFORDABLE, 
FEATURE-RICH 
LANCER NETWORK 
SYSTEMS. 


— 


When you are ready to add advanced + Automatic Channel Allocation + Talk Back Paging 
trunking technology to your conventional ; ronda Security & a oatey Sia 
radio systems, isn't it nice to know that the + Validate Users by Tone, ANI, + Full Remote System Control 
technology is ready for you? or Both + On Board Call Accounting 
‘ ple — Users Per + Direct Inward Dialing Option 

: The Local Area Network * Remote Delinquent 

Posts, J) : + Conference and Group Subscriber Disable & Enable 

Central Exchange Radio Calling . Out of Range Conventional 
network provides many of * Two Tone Paging Operation 


eae the features found in trunked 

, © radio systems and cellular 
telephone service. Now you can easily 
"trunk" your existing radios, both mobile and 
handheld, already in service. ALANCERnet 
terminal on each repeater and a LINC 
module in each portable or mobile radio are 
the only requirements 
for setting up your 

H LANCERnet system. 

| | Call or FAX us today 
for complete information 
H on the powerful 


_ |} LANCERnet system. Communications 
a Electronics 
Specialties, Inc. 
931-218 South Semoran Blvd. 
Winter Park, Florida 32792 USA 


Telephone: (407) 679-9440 
Toll Free: 1-800-327-9956 
FAX: (407) 679-8110 
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TOWER STRUCTURES, INC 
25 
YEARS! 


1993 marks the 25th year in business for Tower Structures, Inc. 
With thousands of communications installations successfully com- 
pleted, we bring you the benefit of a quarter century in the turnkey 
communications business. Our team of seasoned professionals 
offers a single-source responsibility for design, manufacturing, and 
construction of your communications site. 

ENGINEERING 

Licensed Civil and Structural engineers, supported by CAD draft- 
ing, are part of our fulltime staff. Their familiarity with the codes and 
standards of the telecommunications industry, along with a 25 year 
“library” of drawings and calculations, allows them to quickly 
provide designs suited to your neads, Our unique software allows 
us to produce customized designs at the price of standard designs. 
We believe in designing solutions to your problems, not force fitting 
your problem into canned solutions. 


MANUFACTURING 


*Towers, Monopoles, Roof Mounts, Wall Mounts. Certified 
welders, certified stee|, and comprehensive quality control meets 
the rigorous requirements necessary to be a City of Los Angeles li- 
censed fabricator and offers you the assurance of a quality product. 
*Equipment Shelters. We offer a complete line of shelters, 
including concrete and framed shelters, with a variety of architec- 
tural finishes inside and out. 


CONSTRUCTION 


Tower erection, foundation installation, site grading, generator and 
fuel tank installation, construction of site-built buildings, road 
construction, retaining walls - everything necessary to get your site 
up and running. We'll even install and test the antennas and cables, 
putin the site grounding, and build the fence 


TOWER STRUCTURES, INC. 
1869 Nirvana Avenue 

Chula Vista, CA 91911 

(619) 421 - 1181 

FAX (619) 421 - 0533 
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News 


Motorola acquires 
minority interest in Racotek 
Motorola, Schaumburg, IL, has exer- 
cised its option to acquire a minority op- 
tion in Racotek, a Minneapolis-based wire- 
less mobile data communication services 
company. Terms were not disclosed. 
Motorola decided to acquire the minority 
interest after Racotek successfully devel- 
oped and tested a RacoNet mobile data 
communication service using Motorola's 
trunked radio interface. Racotek has 
moved immediately to the next testing 
stage using customers with the RacoNet 
service on Motorola systems in Boston and 
New Jersey. 


Kustom Signals wins lawsuit 

A federal district court in San Francisco 
has absolved Kustom Signals, Lenexa, KS, 
of liability in the first of 13 related product 
safety cases to reach trial naming Kustom 
as a defendant. 

The complaint alleged that the 
company’s police radar products caused 
cancer in an officer who used them. Nine 
other similar cases filed against Kustom 
during the past two years have been dis- 
missed on the motions of the plaintiffs 
without settlements, and three other are 
pending. 

Company president William Ruppert 
said that thousands of law enforcement 
officers had been needlessly alarmed by 
unfounded allegations of safety risks in- 
volving police radar products. “Neither 
Kustom nor any other police radar manu- 
facturer involved in similar litigation has 
been found guilty of allegations related to 
the safety of their equipment,” a statement 
issued by the company reads, 


Pinpoint uses satellites, FM 
transmissions for GPS service 
Magnavox Electronics Systems, Tor- 
rance, CA, and CUE Network, Irvine, CA, 
have developed a strategic alliance and 
developed Pinpoint, the first nationwide 
high-accuracy satellite positioning and lo- 
cation network. The service will permit a 
user to determine his geographic position 
within a few feet by using signals from 
U.S. navigational satellites and transmis- 
sions from local FM radio stations. 
Following the initial introduction in Los 
Angeles, the service will be expanded to as 
many as 50 additional cities across the 
United States in 1993. On-air trials have 
already begun in Houston and New 


Orleans. 
i, 


egulating technology 


Keeping current about radio regulations that affect your business 


By Alan S. Tilles, Esq. 


During several meetings among smaller 
specialized mobile radio (SMR) system 
operators in markets where one or more 
large SMR system operators have applied 
for FCC rule waivers to build wide-area, 
digital systems, some of the smaller opera- 
tors expressed several concerns, including 
the beliefs that: 

(1) The wide-area 
competitive. 

(2) Short-spacing, even if it is based on 
the most conservative standards, should not 
be permitted, (Short-spacing refers to plac- 
ing SMR transmitters less than 70 miles 
apart [less than 105 miles in some areas| 
on co-channels. When authorized, short- 
spacing is based on an engineering calcu- 
lation of potential interference.) 

(3) Short-spacing will mean that the 
existing operator will not be able to move 
a system even if necessitated, for example, 
by a lease expiration or a tower collapse. 


filing is anti- 


Lack of awareness 

Some of the smaller SMR system opera- 
tors apparently have not kept abreast of the 
changing SMR environment. 

For cxample, they were unaware of the 
FCC's decision regarding wide-area sys- 
tems and short-spacing. 

Some did not know that the National 
Associition of Business and Educational 
Radio (NABER) had assembled a techni- 
cal committee that already had proposed 
that short-spacing should be based on a 
40dBy/22dBu desired/undesired signal 
overlap ratio criterion. The committee's 
proposal has gained acceptance as having 
met the SMR industry's and the FCC’s 
need for a criterion. 

Others did not know that NABER had 
successfully lobbied the commission to 
protect existing short-spaced operations, a 
lobbying effort that led te the adoption of 
FCC rule Section 90.621(b)(6). 

Still others were not aware that the FCC 
did not consider the digital, wide-area up- 
plications that have been filed to date as 
having raised anti-competitive issues. 

It seems that the lack of awareness pri- 
marily is because Fleet Call. the 
Rutherford, NJ-based multiple SMR opera- 
tor that filed the first FCC applications for 
digital systems, did not file any applica- 
tions in these particular smaller SMR sys- 
lem operators” markets. Therefore, these 


Tilles, MRT’ y regulatory consultant, is a partner 
in the law firm of Meyer, Faller, Weisman and 
Rosenberg, P.C.. Washington, DC 


operators had not felt the need to become 


involved before the most recent round of 


application-filing among other multiple 
SMR _ operators. 


How to stay informed 

With the effects on the radio communi- 
cations business that will be caused by new 
220MHz band systems, personal commu- 


nications services and spectrum refarming 
below 800MHz, mobile communications 
equipment dealers and system operators 
must pay more attention now than in the 
past to rapid industry developments. 
Given the abundant press coverage, 
trade organization activities and industry 
conference seminars, there are many op- 
portunities to keep current about wide-area 


PAGING TRANSMITTERS 


DXP - 


¢ VHF/UHF 100% SOLID STATE 

¢ 100 TO 500 WATT OUTPUTS 

¢ DIRECT FM - TONE, VOICE, DIGITAL MODULATION 
¢ 100% DUTY CYCLE 


The DXP Series from DX Radio Systems is a versatile family of rugged, dependable 
paging transmitters. The DXP Series comes with full metering, modular construction, 
and expandability fo provide channel monitoring and link control receivers as well 
as optional wireline control inputs. DXP Series transmitters may be controlled by 
paging encoders providing any combination of tone, voice and digital formats. 
Contact a sales representative in your area or call DX Radio Systems and talk with 
our applications engineer about your requirements. 


US SYSTEMS 


A DEEISIEIN UE Lt COMMUNIC abt ck 


3370 San Fernando Road, Unit 206 
Los Angeles, CA 90065 

(213) 257-0800 © (800) 447-6937 
FAX (213) 254-3210 


oN 
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Regulating technology 


SMR issues and the mobile marketplace in 
general, 

Mobile communications entrepreneurs 
should take the following steps to stay 
informed: 

p> Read industry publications. In addi- 
tion to articles about the latest equipment, 
review the regulatory columns, They may 
contain some ideas to help you to expand 
and protect your business. 


p> Join an industry trade association, if 


you are not already a member. The infor- 
mation that you will receive on a regular 
basis is specifically targeted to your needs. 

pm Attend selected industry conferences 
Although the Intemational Mobile Com- 
munications Expo offers a good opportu- 
nity to see new products and to talk with 
distributors, the large number and variety 
of participants often makes getting 
up-to-date information difficult. On the 
other hand, trade association conferences 


Custom Designed 


Dispatch & Control Centers 


Featuring: 


» CAD Design Techniques 

* Welded Tubular Steel Framework 

* Tough, Baked-On Epoxy Coating 

* Color-Coordinated with New or 
Existing Decor 

* Premium-Quality Laminates & 
Hardwood Trims 


* Correct Ergonomics 


* Superior Craftsmanship 
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STS designs and builds high- 
quality, custom dispatch centers for 
any application. Using advanced 
modular techniques for superior 
stability and longevity, along with 
premium materials, STS furniture 
is the best value in the industry. 


ons. 


Sxaggs Telecommunications Service, Inc 
5290 South Main + Salt Lake City, Utah 84107 
(801) 261-4400 + Toll Free: 800-879-1787 
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are narrowly focused and have a focused 
audience that permits extensive discus- 
sions with knowledgeable people. These 
discussions yield a tremendous “bang for 
the buck” that helps an operator to obtain 
information that may be vital to continued 
SUCCESS, 

Although some might argue that the 
expense of attending conferences is an 
obstacle, failing to attend the right confer- 
ences ultimately costs more in terms of an 
operator's ability to be “ahead of the 
curve,” anticipating market developments 
and responding to trends. 

For example. NABER held a one-day 
seminar in Dallas. A half-day was devoted 
to reviewing the current status of digital, 
wide-area SMR systems, and a half-day 
was devoted to the issue of spectrum 
refarming below 800MHz. 

Participants learned how to protect their 
existing businesses, as well as what steps 
to take now to take part in future develop- 
ments that may stem from digital SMR and 
spectrum refarming. Attendance was far 


.. . trade association 
conferences are narrowly 
focused and have a 
focused audience that 
permits extensive 
discussions with 
knowledgeable people. 


greater than anticipated. demonstrating a 
high level of interest in these topics. 

Moreover, the most important aspect 
was the astounding level of positive re- 
sponse from the participants, Many of 
them asked for additional meetings on 
these subjects and suggested other topics 
they thought were worthy of similar 
treatment. 

p> Get involved. Every trade association 
needs member participation. If you cannot 
find time to serve on a commiltee or board, 
write well-crafted. thoughtful letters to 
your association(s) to let them know your 
position on critical issues, Then your com- 
ments can be considered when decisions 
are made by the associations’ various 
boards and councils. 

Following these steps will help you to 
place your business on a firm, stable eco- 
nomic footing and to provide a springboard 


for growth. 


INTELLIGENT NETWORK 
SUMMIT 


Sponsored by | 
Telephony Magazine, Bellcore, 
Cellular Business Magazine, and 
Mobile Radio Technology Magazine 


NAME 


TITLE 


COMPANY 


DIVISION/DEPARTMENT 


COMPANY ADDRESS CITY/STATE/ZIP 


OFFICE PHONE FAX 


QO) Please send conference information 


C) Please send exhibitor information 
Or call Tina Rubin at 800/458-0479 or fax 312/922-1408 


Cellular Business * 55 East Jackson Blvd. ¢ Suite 1100 * Chicago, Illinois 60604 
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Readers’ choice 


Of all the new products and servicesin Repeater controller accommodates | or 2 user groups 


the August 1992 issue, the ones reprinted 
here generated the most reader requests 
for additional information. If you missed 
them the first time, here is your opportu- 
nity to acquire more information on 
them: Just circle the corresponding Fast 
Fact Card number on the card found in 
the back of this issue and mail the card to 
us. 


Watch features paging capabilities 

A eombination watch/pager called a 
Piepser contains the smallest paging de- 
vice made. The Piepser has four distinct 


Model 37 Repeaterman from Zetron 
works with radio systems having one or 
two separate user groups, The repeater 
controller can encode and decode two 
user-selectable CTCSS tones. It includes 
remote DTMF programming, cross-tone 
encoding, Morse code ID, programmable 
courtesy beep and low standby current 
drain. The unit may be used for estab- 
lishing an emergency repeater out of mo- 
bile radios. 
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WOOL 37 REPLATERWAN 


tones activated by specified telephone Voice encryption module provides 4 user-selectable codekeys 


numbers to alert the wearer and allow for 


instant caller identification. The Swatch 
and MobileComm watch/pager can be 
switched off when the wearer does nol 
want to be contacted and switched into a 
silent mode when necessary. When in 
silent mode, the Piepser stores incoming 
signals for later retrieval. 
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The ST-26 Mobilecall voice encryp- 
tion module from Selectone fits the Ra- 
dius P200 and Motorola HT600 radios, 
The module has more than 4 billion avail- 
able codekeys and four user-selectable 
codekeys for use with as many as four 
different groups on the same RF channel. 
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Hold On To 


Your Money! 
E> 


Panasonic 2 

Numeric g 
VHF, UHF, 900 ane 
MHZ Numeric s 
Display Pager ;,. & 


WHY tic up your capital resources in excessive inventory? 
Buy one or 1,000. With no minimum order, VCP lets you 
buy only the stock you need. And our same day shipping* 


gets it to your shelves fast! 


VCP stocks pagers, parts, refurbishing kits and batteries. 
Terms: Net 30, C.O.D., company check or cash 


VCP 


P.O. Box 550999 « Dallas, TX 75355-0999 
Toll-Free 1-800-527-9366 * Fax (214) 278-5981 


*On in-stock items ordered by 12 noon CSI 


COMMUNICATIONS DIVISION 
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We stock more 

quality top-grain 

leather cases 

than anyone else 

in the Industry. 

Our manufacturing 

techniques match 

the advanced 

specifications of the 

latest in Portable 

Radio, Pager or 

Cellular models. " 
m@ Immediate delivery from large inventory. {S 
@ Two day delivery on set up orders 
@ Logo imprinting. @ Low pricing. 


if you're not getting this kind of service 
... all today. 


BEE Electronics, Inc. 
2655 Gardner Road, Broadview, IL. 60153 
and Soft Leather Cases. Toll Free:§800/336-3115 Fax:800/345-2091 


Your one-call supplier 
for Hard Protection 
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WirelessWorld — 
nference & Exhibition. 


SPON 


RED BY 


CITY/STATE/ZIP. 


wing taeere es Srey sete a 
nd conference information a 


Or call Tina Rubin at 800/458-0479 or fax 312/922-1408 
Cellular Business * 55 East Jackson Blyd. * Suite 1100 * Chicago, Illinois 60604 


New products 


Micro-magnetic antenna fits in compact places 


Protect Your Tower with 


The Prole kTor Monitor, Alert, and Control System 
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__ ProleKtor | | 
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The Allgon “Kiss” Micro Mag antenna 
measures 3.375 inches with a one-inch base 
diameter. It can be stored easily in a bag 
phone case, glove compartment or coat 
pocket. The quarterwave version is broad- 
band with a frequency range of 806MHz- 
960MHz. A 3dB collinear version is also 
available from Allgon Mobile. A variety 
of screw-on connectors is available. 
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motely monitor your tower lights 
to FAA and FCC requirements 
The ProfekTor can monitor all 
types of tower lights ucla 
steady burning, flashing an 
photocell-controlled. Tower Light 
Controllers with built-in alarm 
outputs are interfaced directly, 
oad. those without alarm capa 
bility are easily monitored by 
installing current sensors in the 
power leads to the lights. The 
ProfekTor will alert you to all 
problems by immediately colling a 
pager, a computer, and/or a 
person (up to 4 different 
hone numbers can be 
called). The ProTekTor con 
provide a hard copy re 
port to verify proper oper- 
ation of itself and the 
telephone line 


T he ProTekTor is designed to re- 


The ProlekTor has addi- 
tional inputs for monitoring 
other vital site conditions 
such as AC power, intrusion, 
temperature, etc., and its relay 
driver outputs can be used to 
automatically or manually control 
back-up (or other external) 
equipment. The ProfekTor also 
has an extensive Event History Lo 
which provides a detailed ened 
date stamped record of all 
problems and actions token on 
any equipment being monitored 
Best of all, The ProfekTor is under 
$1,000! 


Our original products, the ProTek 
24 and ProTek jr are larger and 
more advanced Po those sites that 
require more extensive monitoring 
copobility, os well as the ability to 
monitor RF power. For more in 
formation on our ProTek family of 
Monitor, Alert, and Control 
Systems, call us at 


(919) 876-8294 or 
FAX (91 9} 876-5666 


PAGEIEK Nc 


The Monitoring and Control Experts 
2801 Spring Forest Roa 
Raleigh, NC 27604 


Mounts allow lockable tilt, 
ballbearing swivel 


The SDI 7000/ 
7001 MDT mounts 
are compact, low- 
profile devices that 
allow lockable tilt 
and ballbearing en- 
hanced swivel for 
any mountable de- 
vice. The SDI 7001 allows interface with 
the SOOOHD product series. 
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Adapter connects 
Kenwood radios to test instruments 

The RFB-1145 connects Kenwood radio 
models TK-230, TK-240, TK-330 and TK- 
340 directly to test instruments for service. 
For the radio user, the adapter allows im- 
mediate connection to the external mobile 
antenna, providing additional antenna gain 
and system range. The RFB-1145 from RF 
Industries is equivalent to the Kenwood 
part #E040-0236-25. 
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Distributor offers 
Schlumberger service monitors 

Tessco has become the wireless 
industry's exclusive supplier of 
Schlumberger communications service 
monitors, including the Stabilock 4031. 
Model 4031 incorporates 24 separate in- 
struments into one self-contained service 
monitor. The monitor simplifies installa- 
tion and testing of cellular base stations. 
Model 4015 puts “high tech” abilities in 
the reach of smaller shops with tighter 
budgets. 

Circle (403) on Fast Fact Card 


Mobile dispatch unit allows 
reprogramming from vehicle 

The 7502 mobile dispatch unit is a com- 
pact (3" x 5" x 1.75") encoder, decoder 
and transponder that allows a dispatcher to 
control a mobile radio fleet. The unit from 
Zetron features standard DTMF signaling, 
compatibility with other radios and field- 
programmability. Dispatchers can call a 
selected vehicle, specific groups or the 
entire fleet quickly. To assure that the call 
was received, model 7502 in the vehicle 
transponds back to the dispatcher with an 
audible tone or ANI code. Reprogramming 
is possible without removing the unit from 
the vehicle by using the front-panel keys 
or DTMF commands. 
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RADIOCOMM™M 93 


eeeeeseeeeenrteseseeeeeseeeseeeeoeeeeeee @ 


\ COMMUNICATIONS 


TECHNOLOGY- 
THE WIRELESS 
FUTURE 


RADIOCONMM 
RETURNS 
TO TORONTO 
MAY 26th 


28th, 1993 


METRO TORONTO 
CONVENTION CENTRE 
TORONTO, CANADA 


RADIOCOMM 93 is the opportunity 
of the year for those whose business depends 
on mobile communications. 

It's the one place where you can gain new 
and relevant information from industry 
experts while seeing the latest 
in wireless communications products, 
systems and services, 


For Conference information call, 
613-233-4888. 
For Exhibitor and Attendance 
information call, 416-252-7791. 


Sponsored by 


Managed and Produced ly 
INDUSTRIAL TRADE & CONSUMER SHOWS INC. 
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AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of rugged spec- 
trum analyzers from AVCOM offers amaz- 
ing performance for only $2,855. 

OM'S new PSA-65A is the first low 
cost general purpose portable spectrum 
analyzer that's loaded with features. It's 
small, accurate, battery operated, has a 
wide Gor aed poe rape - a must for 
every technician’s bench. Great for field 
use too, ' 

The PSA-65A covers frequencies thru 
1000 MHz in one sweep with a sensitivi- 
ty greater than -95dBm at narrow spans. 
he PSA-65A is ideally suited for 2-way 
radio, cellular, cable, LAN, surveillance, 
educational, production and R&D work. 
Options include frequency extenders to 
enable the PSA-65A to be used at SAT- 
COM and higher frequencies, audio 
demod for monitoring, per anten- 
nas, 10KHz filter for .2 z/DIV range, 
carrying case nakinaces and more. 

For more information, write, FAX or 

phone. 


“ae 


BRINGING HIGH 
TECHNOLOGY 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236; 804-794-2500 
FAX 804-794-8284 
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cancelling (23NRR) 
muff, VOXSET II avoids 
the noise. Now with 
VOX130™, the self 
adjusting VOX. Simple, 
uses a OV battery & 
single cable. Available 
with Boom Microphone, 
Throat Microphone, or 
NVM (no visible 
microphone). Rated 
Intrinsically safe by UL. 


@ 


Telephone (203) 777-2130 
FAX (203) 777-2886 
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Block Out Noise 
Beef Up Productivity 


With an Earmark VOXSET II” 


VOXSET II converts your ordinary two-way, portable radio 
into a voice operated communication system. Hands free 
operations raise productivity! Self-contained in a noise 


Call Earmark for a free demonstration. 


EARMARK* 


1125 Drewell Avenue, Hamden, CT 06514 


New products 


Credit card-size pager boasts 12-digit numeric display 


The Confidant numeric pager from 
Motorola is only '/s:-inch thick, 2 inches 
wide and 3'/; inches long—the size of a 
standard credit card. The unit has a 12- 
digit numeric backlit readout for display- 
ing phone numbers, It can retain as many 
as eight messages in memory, even when 
turned off or while the batteries are being 
changed. The Confidant also can act as a 
watch with its time features and will time 
stamp each message. Unless in the silent 
mode, a musical alert indicates message 


reception. Reminder chirps sound if the 
message is not acknowledged, 
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Control panel toggles remote equipment 


The 1801 status and control panel is a 
switch panel that is used to toggle, as well 
as indicate, the status of remote equip- 
ment. Each of the 16 front-panel toggle 
switches can be connected to a motor, 
pump or other device to turn the device on 
or off. Each of the 16 LEDs can be con- 
nected to a flow, power or other sensor to 
indicate the status of the remotely located 
sensor. The unit from Zetron comes in a 
standard, 19-inch rack-mount casing. 
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volts to 20,000 volts 


SPIKEGUARDS 


Announcing jhe expansion of our proven coaxial suppressors 10 Include mulli-pin and 
multi-coaxial configurations. All mulb-circuit suppressors are engineered and pack- 
aged to your exacting system requirements and harsh environmental requirements 


Spikequard, hign speed transient suppressors protect sensitive electronic equip- 


ment from switching, lightning and EMP transients. Designs include protection of 
audio through 4 GHz circutts. Clamping vollages available upon request from 0,7 


Many devices are now qualified 1o the demanding environmental requirements of 
MIL-STD-810, DO-160 and MIL-S-901C. 


FISCHER CUSTOM COMMUNICATIONS, INC . 


3121 West 139th Street, Unit F, Hawthorne, California 90250 (310) 644-0728 FAX (310) 644-2452 
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Controller operates four mobiles 
with one control head 

The Multi-User Controller operates four 
Syn-Tech II mobiles from a single contro] 
head. The mobiles can be any mix of mod- 
els and frequency bands as long as the mi- 
croprocessor software matches. The con- 
troller from Midland consists of an inter- 
face box and small remote contro! head 
that gives the user push button selection 
and LED indication of the mobile under 
direct control. 
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Container protects 
radio equipment from water 


Two-way radio 
communications 
applications where 
the user and equip- 
ment might get wet 
or even submerged 
can be protected by 
TEA’s = Davies 
OSK-1, a soft plas- 
tic, belt-mounted 
container that ac- 
commodates most radio brands and types 
with the antennas attached. A waterproof 
zipper provides access for the radio and 
allows the user to adjust channel, volume 
and other radio controls easily. A main 
cable junction box breaks out separate 
cables for the headset and PTT switch. 
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Paging combiner covers 
928MHz-960MHz range 


The SP9715 two-channel high-power 
paging combiner combines two transmit- 
ters as closely spaced as SOOKHz, provides 
50dB isolation and handles as much as 
300W continuous inpul power per chan- 
nel. VSWR at any port is 1.2:1, and return 
loss is 20dB minimum. The combiner from 
Decibel Products is for the 928MHz- 
960MHz frequency range. 
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NEV Isolating Protector 
Stops Lightning 
on Coax Line 


New IE Series Protector 
COAX 


99.9% TO GROUND 
Typical DC Center Blocked — 


50% SHIELD 
50% CENTER 


~25% 


> TO 


RADIO 


~75% TO GROUND . 


Our patented Isolated Equipment (IE) Series Protectors 
ground and then isolate both the shield and the center 
conductor of your coax line. Lightning is diverted to the 
outside ground system. It can not travel to the equipment 
chassis and follow the electrical wires to ground which 
can happen with all other type protectors including 1/4 
wave shorted stubs. The IE Series Protectors are available 
from 1.5MHz to 2.6GHz (to 20GHz Special). This innovative 
and unique series is 99.9% effective, setting a whole new 
meaning to the term “Coax Protector’. Of course it’s from 
the World Leader in RF coax protection. 


1500 models of coax, power and twisted 
pair protectors. . . plus lightning/EMP 
and grounding solutions. 


(800) 325-7170 
702) 782-2511 
KPolyPhaserAl 027022", 


CORPORATION 
2225 Park Place Mi P.O. Box 9000 MJ Minden, NV 89423-9000 
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WACOM 


toss TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS, 
150-450-800 MHz 


DUPLEXERS and CAVITY FILTERS, 
including our patented B, B, CIRCUIT ® 
FILTERS, for all bands within the frequency 
range of 30 to 960 MHz. Investigate this 
complete line of high performance products. 


CALL 
817/848-4435 


@ WACOM» 
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ems ems hy 


PO. BOX 211 21145 


EXCEPTIONAL WIRELESS 


TELEPHONE PRODUCTS 


DataCom's PhoneLink/DataLink 


|, Datacom @ 


an OE 
SYSTEM 
$2395.00 
Model #2WEL 
AN” 
Peet 
i 2weL 
“pata gon © 
4 
IDEAL FOR: 


* Remote locations and sites 
Emergency communications 
Permanent or temporary services 
Mobile Phone communications 
Standard Range 450-470 MHZ 


OTHER PRODUCTS: 

2WED Phone Link $3495” 

4WED Data Link $3495" 

Above Units With Diagnostic Display $4495” 
RF Network SCADA, call for pricing 


s . ° ° 


DataCom, Inc. 
524 N, 30th St. 
Quincy, IL 62301 
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217-222-0160 
217-222-0912 (FAX) 


WACO, TEXAS 76702 + 817/848-4435 


New products 


Expansion package allows 
gradual growth for paging terminal 


The GL3000EX 
expansion package 
from Glenayre al- 
lows owners lo 
gradually expand 
their systems. The 
expansion shelf is 
identical to the 
GL3000ES except 
for the blackplane 
and rear door. As 
many as three of 
the expansion 
shelves may be added below the 
GL3000ES. The first expansion shelf al- 
lows growth to 10 universal slots, 14 voice 
storage boards (VSBs), and 4 x 120 Mbyte 
disk drives. The second expansion shelf 
allows growth to 16 universal slots, 24 
VSBs and 6 x 120 Mbyte disk drives. The 
third expansion shelf will allow growth to 
22 universal slots, 34 VSBs, 6 x 120 Mbyte 
disk drives and 50,000 subscribers. 
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SPECIALISTS IN: 
LIGHTNING PROTECTION 
SURGE SUPPRESSION 
GROUNDING 


FEATURING: 
TOWER LIGHTNING RODS 
GROUND BARS 
CADWELD* 


GROUNDING EQUIPMENT 


AN 


AARGER 


SQ LIGH TNING PROTECTION, INC. 


1066 CAMPUS DRIVE, MUNDELEIN, IL 60060 
(708) 362-4848 » (800) 842-7437 * (708) 362-3519 
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Mobiles offer full-duplex capabilities | Compact status reporter features DTMF, nine status indicators 


Model 1012C DTMEF status reporter 
from Pyramid Communications features 
nine status indications, auto acknowledge 
and retry, auto-interrogate, selective and 
group call, hom honk, ANI on PTT and 
over-the-air console assignment. The unit 
measures 5'/s" x 4'/;" x 1'/s" and is front- 
panel programmable. Other features in- 
clude a built-in test mode and a sealed 
membrane keypad. 

The Syn-Tech II two-way mobile radios Circle (412) on Fast Fact Card 
offer full-duplex capability, programmable 
CTCSS/DCS encode and decode with 
carrier-operated relay and provision for a 
bottom-mounted internal duplexer. The 
mobiles from Midland are programmable 
for as many as 320 channels in 16 groups. 


VHF frequency range is 136MHz-160MHz ae oo id 

or [SOMHz-174MHz; RF power is adjust- ~ Xe P : unl en 

able from 20W-40W. The UHF frequency 4 - 5 * VHF, UHF, 900 MHZ 
range is 406MHz-430MHz or 450MHz- ce f * POCSAG signalling format 
470MHz; RF output is 15W-30W. The ra- be a4 + Holds up to 16 messages 
dios are available in field-convertible un- igs 5 128 Character memory 


+ Selective message delete 


der-dash and remote-mount configurations : 
a Uses one “AA” alkaline battery 


with a choice of control, head, control panel re 

layout and either standard red LED or de- ¥ 

luxe alphanumeric LCD displays. VC P BUR Ra 
Circle (411) on Fast Fact Card COMMUNICATIONS DIVISION 


P.O. Box 550999 Dallas, TX 75355-0999 Wats 800-527-9366 FAX # (214) 278-5981 
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Call For Your 
Cop y Today: 


SIEMENS 


The Power to Communicate Anywhere 


Solar electric power: proven reliable 
on mountain tops around the world. 
Complete integrated systems. Mod- 
ules are ULe listed, 10 yr. warranty. 


Solar Electric Specialties b-} ad 


P.O. Box 537, Willits CA 95490 
800 344-2003 


Siemens solar Industries 
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WHOLESALE CALALOG AND PRICE UST 


ANTENEX<:-: 


2000-200 Bloomingdale Road * Glendale, IL 60139 U.S.A. 
TOLL FREE (800) 323-3757 + Fax (800) 851-9009 
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G7-150 Barta: 
148-174 MHz 
Omnidirectional 


Fixed Station 


ELECTRICAL 


@ Gain... @ Length... 
7dBd 15 feet 4 inches 
@ VSWR... ® Weight... 
3MHz under 10 Ibs. 
1.521 


® Connector... 100 mph 
Type N Female 
@ Mounting... 
® Lightning Up to 2 inch 
Protection... mast 


Direct ground 


CALL NOW 
800-949-9490 


IN TEXAS CALL COLLECT (817) 325-1386 


HUSTLER, INC. 


One Newtronics Place 
Mineral Wells, Texas 76067 


Circle (82) on Fast Fact Card 


88 Mobile Radio Technology April 1993 


MECHANICAL 


@ Wind Survival... 


New products 


Paging interface reduces keyboard entry 


The alarm paging interface (AP]) allows 
inexpensive digital dialers to automatically 
send text messages to alphanumeric pag- 
ers. The API from Telemessaging Devices 
simplifies the alphanumeric paging process 


Software aids in radio tuning 
The Radio Spectrum Explorer for Win- 
dows by Advanced Computer Controls is 
a user interface for the VHF and UHF com- 
munications receiver. The program enables 
the user to explore the radio spectrum, tun- 
ing the radio in terms of what the user 
wants to hear, rather than frequency, mak- 
ing it easy to discover and monitor the wide 
range of signals present in the area. 
Circte (414) on Fast Fact Card 


by climinating or reducing the need for 
keyboard entry devices and operators by 
automatically sending critical text 
messages. 
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Paging antennas offer 
9dBd, 10dBd gain 

The DB809K-YP and DB810K-YP 
928MHz-932MHz paging antennas offer 
9dBd or 10dBd gain. The rugged antennas 
resist winds to 15Omph and 0.5 inch of 
icing. The Decibel antennas use the 
company’s center-fed transposed tube de- 
sign to provide a VSWR of 1.2 to 1 or 
better. 
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Enhanced Beacon Power Converter 


Increased Capabilities - Decreased Size 


Once again, we've responded to your medium intensity strobe lighting requests! 
You asked for a smaller, lighter power converter with dual-system intertace 
capabilities. Now, in the FTB 310 it's yours! We just couldin’r quit - we 
went a step further to include automatic restart upon red beacon failure. 


Get unparalleled performance and savings for strobe or dual 
Compare! Ask for fact-packed FTB 310 brochure. 


Call (615) 377-0600 or fax 800-4-A-FLASH. 


Flash Technology, P.O. Box 329, Nashua, NH Q3061 


FLAS 


TETHNOLO GY 
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See us at IMCE Booth #1361 


eeLAT CRS IAT ORS LOADS 


org. 


RX multicouplers, 


TEL: 


TRANSMITTER COMBINERS 


EMR Corporation has been manufacturing quality R. Fr fitering products 
and providing antenna site consulting services since 1980. 


Our products are high performance and our approach to antenna site 
engineering is pracitcal and economical. 


Contact EMR for technica! assistance and product information. We will 
send you our catalog and a free copy of "TECHNICAL PAPERS"... a 
collection of articles on isolators, duplexers, TX combiners and 


22402 N. 19th Avenue 
Phoenix, Arizona 85027 
602-581-2875 
FAX: 6O2-582-9499 


SYA TdNOOILINW Y3AI5OSY 
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Adapter suits 600, 800 or 
900 series Oki cellular telephone 

The E?-250 test interface adapter from 
E? is designed to facilitate automated test- 
ing of Oki cellular telephones, The prod- 
uct provides access to Oki’s proprietary 
synchronous interface through a standard 
RS-232-C serial interface port. The E*-250 
can be used with a PC, serial data terminal 
or suitable communications test set to com- 
municate with any 600, 800 or 900 series 
Oki cellular telephone. 
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Module converts radios 
into trunking radiotelephones 


The RTX 7510 
mobile control] 
module from Ra- 
dio Telephone 
Exchange con- 
verts conven- 
tional Maxon 
two-way mobile 
radios into an RTX trunking radiotele- 
phone system. The RTX 7510-enabled 
Maxon mobile connects with a RTX 6000 
repeater controller, which serves as the 
wireless link to the central office and be- 
tween the various extensions. Features in- 
clude broad system flexibility, including 
mobile-to-telephone, telephone-to-mobile 
and mobile-to-mobile operation for indi- 
vidual and group calling, and telephone- 
to-pager and mobile-to-pager service for 
as many as 1,000 mobile telephone users 
and 1,000 pagers. 
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Lightweight shelters travel 
on collapsible trailer 

Lightweight aluminum communications 
equipment shelters may be transported by 
land during emergencies and after natural 
disasters more easily and quickly than 
other shelter types. Made by Mobile In- 
ternational, the Containervan is built to 
be transported by land on a specially de- 
signed collapsible trailer. The shelters are 
available in 20-foot and 40-foot models. 
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Handpiece offers ‘hot-bar,’ 
connector removal tips 


The TT-65 
ThermoTweez 
handpiece from 
Pace has “hot- 
bar” tips for re- 
moving various 
surface mount 
components. The 
tips’ contact 
lengths = range 
from 0.03" to 
2.0". The “hot-bar” tips provide direct- 
contact thermal transfer to all of the solder 
joints on various two-sided surface mount 
components, including chip components, 
SOTs, SOICs, SOJs, SIMMs and connec- 
tors, The tweezing action of the handpiece 
allows for easy, one-handed removal from 
the circuit board. 
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WOULD YOU BELIEVE 


a BETTER MIC 
for LESS MONEY 


Setting A New Standard For Reliability And Longevity 


All models feature optical PTT switches for extreme 
reliability. Our back-lighted keyboards use individually 
sealed snap dome switches from ITT for reliability and 
serviceability. Levels are externally adjustable. 


TTM-9000 - Manual dialing with automatic PTT. 


TTM-9100 - Manual dialing with PTT timer, PTT control of 
the hang-up function (no need for a grounded hang-up 
clip), and continuous or burst mode dialing. 

TTM-9200 - Memory dialing, dual ANI, store and send, and 
scratch pad memory. All memory dialing is done using only 


a single button. 
TRULY A NEW GENERATION OF DTMF MICS 


wai. INTERCONNECT 
MJ SPECIALISTS INC. 


BELIEVE IT 


474 CHARLOTTE STREET 
LONGWOOD, FL 32750 
TOLL FREE 800-633-3750 
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HUS}LER 


G6-450 Series 
450-470 MHz 


Omnidirectional 
Fixed Station 


ELECTRICAL MECHANICAL 


® Gain... ®@ Length... 
6dBd 87 inches 

@ VSWR... @ Weight... 
8MHz under 16 Ibs. 
1.5.1 


@ Wind Survival... 


® Connector... 125 mph 
Type N 
Female ® Mounting... 
Up to 2 inch 
@ Lightning mast 
Protection... 


Direct ground 


CALL NOW 
800-949-9490 


IN TEXAS CALL COLLECT (817) 325-1386 


HUSTLER, INC. 


One Newtronics Place 
Mineral Wells, Texas 76067 
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Cp-ter” The Symbol of Authority 


Synthesized Hand 
Portable Two-way 
Radio 


Quasi-trunked 
Radio Telephone 


© Copyright 1993 


Recognized forcenturies as the “symbol of authority" 
and leadership, the scepter stands out. Cp-ter ™ 
and Cp-ter-QTX ™ by Monark® revive the tradition. 
Hand Portable Radios and Radio Telephones that’. 
bring back pride’ in ownership with features and 
style ranking with the noble buta price that will ite is 
your royal treasurer smile: 


Cp-ter ™ synthesized micro-processor 
conventional radio designs have an 
abundance of the most popular features 
like Scan, Priority; ANI, CTCSS, DTMFF 
encoding and:decoding, and much:more: 


Cp-ter-QTX ™ Radio Telephones provide 
exclusive built in multi-format 
programming for compatibility with a wide 
range of DTMF store and forward 
controllers without the need for any 
trunking option board. It's all in the 
software. 


Dealers are being selected presently so 
please call“or.write us for additional 
information‘and for the REP. in your area. 


Visit us at IMCE, Anaheim, Booths 1265, 1267. 


Monark International Corp® 
10735 N.W. Ambassador Dr, 

Kansas City, Missoun 64153 
Tal: 816-891-0706 

Fax: 816-891-0888 
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CUSTOMIZED Transportable Base Stations and ranelare 


@ Heavy Duty Polycarbonate 
O-Ring Sealed Cases 


@ Anodized Aircraft Aluminum Contro! Panel 


@ VHF @ UHF @ Duplexed @ Crossband 


@ Battery Back-Up 
@ AC Power Supply/Charger 
@ Voice Recorder 


@ Voice Encryption @ ANI 


3 ‘a ‘\% 
Y Clow 
echnologies Group, L.C. 


2325 Ponderosa Drive, Lawrence, KS 66046 


PH (913)749-3566 ® FAX (913)749-1036 


BuitpiInGc Your IMAGINATION 
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L iterature 


Brochure illustrates 
fume extraction systems 

The Arm-Evac fume extraction brochure 
covers a variely of fume extraction sys- 
tems to remove hazardous fumes from sol- 
der operations and other electronic assem- 
bly processes. The brochure from Pace 
explains the benefits of local exhaust by 
removing harmful particulates and gases 
before they reach the worker’s breathing 
zone. 
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Application note covers 
VSWR measurement 

A 6-page application note titled ““Com- 
pensate Coaxial Cable Effects When Mea- 
suring VSWR” is available from Direct 
Conversion Technique. It describes how 
the transmission line affects the measure- 
ment of VSWR in all antenna systems and 
how the test engineer may improve antenna 
measurement accuracy by compensating 
for these cable effects. 
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Brochure lists 
tone signaling products 

The 40th anniversary brochure from 
Bramco lists products for tone signaling 
and remote control. Products include auto- 
matic number identification (ANI), DTMF 
tone signaling, remote control, tone se- 
quential, reeds and filters for Motorola 
pagers. 
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Catalog features 
base station antennas 

More than 1,000 items are featured in 
Cartwright Communications’ base sta- 
tion antenna and cable catalog. The catalog 
contains technical specifications defining 
electrical and mechanical characteristics of 
each product and includes hundreds of 
charts, graphs and photos. Antennas are 
grouped by frequency; cables are grouped 
by size. 

Circle (354) on Fast Fact Card 


Brochure shows 
submersible headsets 

Literature from Television Equipment 
Associates describes its range of submers- 
ible headsets and radio containers for wa- 
terproof communications. Police, firemen 
and special forces report success when 
using radios near, on or under water. 
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ia eedback 


Public safety communications 


Readers were asked in the September 1992 “What Do You 
Think?” questionnaire about public safety communications, prod- 
uct features, challenges and trends. The following charts indicate 
features readers look for in communications products (multiple 
responses add up to more than 100%): 


Communications consoles features 


Easy to use 73.3% 
Crosspatch capability 56.7% 
Surge protection 53.3% 
User programmable 50.0% 
Mic with PTT 43.3% 
Multiformat paging/signaling capability 43.3% 
12/24-hour clock 36.7% 
Ergonomic design 30.0% 
Hands-free operation 30.0% 
Other 20.0% 
Headsets features 
Lightweight 86.7% 
Movable boom mic 60.0% 
Single-ear muff 43.3% 
Adjustable Vox delay/mic sensitivity levels 36.7% 
Built-in Vox 36.7% 
Ear mic 33.3% 
Vox override with locking PTT 26.7% 
Double-ear muff 23.3% 
Throat mic 6.7% 
Other 13.3% 
Cases features 
Belt loop with swivel mount 70.0% 
Leather material 50,0% 
Keypad access hole 30.0% 
Soft vinyl material 26.7% 
Shoulder strap 16.7% 
Other 16.7% 
Logging recorders features 
Date/time stamping 66.7% 
Auto search capability 63.3% 
Fail safe system 56.7% 
Instant data retrieval 53.3% 
Digital storage drives 40.0% 
Internal power supply 40.0% 
High security 30.0% 
Other 16.7% 


Challenges faced by readers in public safety communications 
include: 

« “Access to dependable communications equipment,” 

* “Direct communications access to other jurisdictions.” 

¢ “Ease of operations, security, flexibility.” 

* “Inter-agency coordination.” 

« “Meet increased demand for radio communications with lim- 
ited frequency spectrum.” 

Design trends in transceivers that readers would like to see in 
public safety applications include: 

* “AVL on portables. Trunked alphanumeric tone and voice 
pager.” 

* “Easy-to-read alphanumeric displays.” 

* “Long battery life and ease of use.” 

* “Smaller size, more watlage and more rugged.” 


Bet 


Al LAST... 


DIGHTALLY-CONTROLLED 
RADIO TELEPHONE SYSTEMS 


TRANSMIT VOICE, FAX AND DATA FOR AN 
INCREDIBLY LOW COST WITH TELEPOINT'S FULL 
DUPLEX PRIVATE RADIO TELEPHONE LINKS. 


SUPERCOM booth #811 


The Unite] RTL-1000 is the most advanced radio telephone link ever 
developed...giving you all these benefits, and more: 


« Digital contro! for absolute * Full duplex selective intercom 


reliability = 900/800 Mhz/UHF & VHF bands 
« Exceptional audio quality-produced + « 2 to 100 watts RF output 
by a compander * Currently in operation worldwide 


At Telepoint, we deliver quality, performance and retiability...with the 
radio telephone systems of the future! 


EXTEND A LINE... 


E000 joo0nr] 
IOVOUE OOO0DUL 
Hongda ao000C 


TELEPHONE =F 


CALL NOW 
FOR MORE INFORMATION ON TELEPOINT'S ENTIRE LINE OF TELEPHONE LINE 
EXTENDERS. ..AND YOUR FREE SYSTEMS PLANNING GUIDE. 


OQ) TELEPOINT.. 


1022 South La Cienega Bivd., Los Angeles, CA 90035 
Toll Free:(800) 333-6444 
Phone: (310) 652-3666 Fax: (310) 652-0777 
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Better Than 
A Zetron 38 


We're complimented that our competition 
keeps making wild claims that their repeater 
panels are superior to ours. It's absolutely 
great to be the standard that all other products 
try to imitate or Surpass. 

But Zetron is the only one that can truthfully 
claim to have a product better than the 
legendary Model 38 Repeater Tone Panel. 


Introducing 


the Zetron 38-MAX 


We took all we learned from the benchmark 
38 (and a hard look at all the others), and 
enhanced the 38 so we can offer you the best 
combination of price performance and features. 
160 user capacity (the MAX) 

50 CTCSS user groups 

110 DCS user groups 

ToneLock '™ sensitivity better than 3dB SINAD 
Proper operation with squelch tail elimination 
Airtime accumulation, pre-pay airtime per user 
RS-232 AND remote DTMF programming 

Site alarm and optional auxiliary relay 

Low power operation 


So, if you're serious about how well your 
community repeater operates, and if you want 
to avoid all those nagging doubts .. . 


... just call Zetron and 
ask for "The MAX". 


We'll shoot holes in all Z-competitor's claims. 
The MAX is all the repeater panel you'll ever 

need at a price that can't be beat - and you can 
take that to Z-bank. 


ZETRON 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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P eople 


Changes at Glenayre Electronics, Charlotte, NC: 

Dave Hetzler, director of Quincy Support Operations, moves 
up to vice president of Glenayre Care, the company's customer 
service division. 

Ken Thompson, vice president of marketing, advances to 
vice president of worldwide marketing. 

Steve Hannah, director of RF product management, moves 
up to director of U.S. technical support services. 

Steve Lubahn, director of international RF product market- 
ing, advances to manager of RF product management. 


Changes at Glenayre Electronics, Vancouver, British Columbia: 
Don Gayton, director of systems development, advances to 
vice president of engineering. 
Rob Marchetto, a member of the digital signal processing 
group, moves up to director of advanced development. 


Kurt Zoeller exits as manager of distributor sales for Fujitsu 
Imaging Systems of America in Danbury, CT, to join Glenayre 
Electronics as regional sales manager in Danbury, 


Joe Vaughan departs Johnson Radio Communications, Min- 
neapolis, as a sales and marketing representative to join Telex 
as its domestic sales manager for land mobile radio products. 


Mark Louison departs NYNEX Mobile Communications, 
New York, as vice president and general manager to join 
AccessLine Technologies, Bellevue, WA, as sentor vice presi- 
dent of operations. 


Save your RSA license 


with solar electricity... 
— 


ity is the most reliable ar 
source you can choose. 


@Cellular Repeaters © ®Remote Fixed 
@Two-way Repeaters _ Cellular 
@ Microwave ®@Data Acquisition 


At Photocomm, we offer the best power module.on 
the market — the Kyocera polycrystalline module with 
a worldwide reputation for quality and performance 
and an unprecedented 12-year warranty, For your 
toughest applications, specify our Duravolt™ 


Photocomn,, Inc. 
7681 East Gray Road, Scottsdale, Arizona 85260 
Telephone: 602-948-8003 FAX: 602-483-6431 


Photocomm is an authorized distributor of the 
complete line of Kyocera Solar Power Modules 


Coy KYOCERA 
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Trunking systems: 

After reading Rand Ellis’ December 
1992 letter concerning trunking system 
dangers, | felt that some potential trunking 
system user-agencies may forgo the advan- 
tages of trunking for fear of the dangers 
expressed. 

The issue the letter expresses is true. 
Nonetheless, complex communications 
systems such as public safety trunking 
systems cannot be managed as the simpler 
conventional systems have been managed 
in the past. The issue the letter raises is 
one of management, not equipment or sys- 
tems. 

The public safety trunking concept is 
centralized command, control and manage- 
ment, whereas conventional sysiems rely 
upon user control and management. The 
letter correctly states: “On a conventional 
radio channel, you (‘he user) know who is 
on the channel and how busy it is on a 
daily basis.” 

On public safety trunked systems, astute 
managers know exactly who is using which 
talk group and when, and exactly how 
much airtime each user and group of users 
consumes. In addition, exact statistics are 
provided on all use, including the exact 


Radio Direction Finders? 


etters to the editor 


extent of blockage and delay times and 
busy-hour resource usc. 

An astute manager, armed with these 
statistics, can be much more effective than 
a user who only has a perception of chan- 
nel congestion. This well-versed manager 
certainly will have more influence upon 
the powers of purchasing and the budget- 
ing process than the daily user. 

The letter further reads that a heavily 
loaded system cannot survive (operation- 
ally) a large-scale emergency. This state- 
ment may be true if the system is not ad- 
equately managed. 

As the editor’s note indicates, prior ar- 
ticles written by Dr. Gregory M. Stone and 
David N. Gelyana introduced this problem 
and provided the planning and manage- 
ment concepts necessary to ensure that a 
trunking system survives large-scale emer- 
gencies. Conventional systems, totally 
lacking centralized command and control 
over the users, do not survive large-scale 
emergencies as well as fine-tuned, well- 
managed trunked systems. 

The letter’s concluding statement that 

. a trunking system does not generate 
user complaints that previously have 
helped to justify system expansion” is true. 


BATTERY 
PROBLEMS?? 


Our customers 
agree that the 
RAMSystem is 
the most effective 
ANALYZER on 


the market! 


Cail before you invest ... 


BatteryPRO 
Centres Inc. > 
P.O. Box 160 * In 


- North America 
Black Diamond, call 


AB Canada 1-800-661-9401 


F, 
TOL OHO (403) 933-3233 
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We have exactly what you need! 


with 16 models to choose from to solve just about 


any kind of DF problem anywhere it might occur. 


Handheld 1.6 to 1000 MHz 
Mobile 300 kHz to 1000 MHz 
Fixed Site 100 kHz to 1000 MHz 
Marine 200 kHz to 18 Mhz 


and 100 to 500 MHz 


and we can supply the options you need most 


* Remote Control 

¢ Data Logging Recorder 

¢ On-Screen Map with triangulation 
and zoom 


Call us today, toll-free, for complete information on our 
sophisticated solutions to your everyday DF problems. 


SIMRAD 

19210 33rd Avenue West 
Lynnwood, WA 98036 
Telephone: (206) 778-8821 
Toll-free: (800) 426-5565 
Telefax: (206) 771-7211 


La €y sIMRAD 
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Ss 
are sprouting up 
all over North America 


Available up to 96', TITAN self-support 
towers offer an unbeatable combination of 
quality and versatility at a price that makes 
them an outstanding value. 


TRYLON 


MANUFACTURING CO. LTD 


P.O. BOX 186, 21 HOWARD AVE. ELMIRA, ONT. CANADA N38 226 
TEL (519) 669-5421 FAX (519) 669-8912 
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Central to: 


* Customer Needs 


Engineering 


Quality 


Fabrication 
Installation 


Specialized Services 


CENTRAL TOWER INC. 


Central to All 
Your Tower Needs 


2855 Elwy. 261 * Newburgh, IN 47630-8642 
800-264-0595 © FAX 812-853-6652 
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Record every word 
automatically... 

be able to prove who 
said what and when. 


s=——_ qa. 


Today's legal environment requires precise 
documentation. Use Omnicron Voice Logging 
Recorders to. record your important telephone 
and two-way radio conversations. They provide 
Immediate review plus a tape to store for future 
reference... the sensible way... at a'sensible price. 


SAVE A LIFE... SAVE YOUR BUSINESS 


Easy Installation @ Automatic 
voice activation & 2, 8, or 16 
hours of solid talk time on each 
standard audio cassette tape 

{¥ Fail safe alarms monitor tape 
movement to prevent errors 

@ Talking Time Clock repeats the 
time. and date on optional time 
track M Full line of accessories - 
transcribers, tapes, sequencers, 
phone couplers, radio cables, etc. 
@ Immediate delivery @ Service 


OMNICRON 
ELECTRONICS 
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Letters to the editor 


By contrast, trunking systems provide the 
detailed data necessary to inform the sys- 
tem administration of its load condition 
while allowing the users to operate effi- 
ciently, unaffected by potential system 
problems. In that manner, user complaints 
and problems can be averted, 

Whenever a public safety agency de- 
cides to change from conventional to 
trunked technology, it must change the 
way it manages and administers its tech- 
nology. Otherwise, the agency will suc- 
cumb to the dangers expressed in the De- 
cember letter. 

Unfortunately, the dangers the letter 
expresses are experienced by many who 
use trunked technology, but this does not 
have to be the case. Trunked system ven- 
dors do an excellent job of providing new 
technology. Publications such as MRT are 
among the few sources of information 
about how to plan and use that technology 
effectively. 

George W. Weimer, P.E. 
Vice President of Engineering 
Raymond C. Trott 

Consulting Engineers 

Irving, TX 


Management: 

From time to time, I have thought about 
the July 199] letter you printed about man- 
agement. 

During the last six years or so, I have 
found myself in an even worse situation 
than the writer of the July 1991 letter de- 
scribes. That probably is why I have kept 
the letter in mind all this time. 

The maintenance field has degraded con- 
siderably in the last few years. Rather than 
a company promoting experienced techni- 
cians to middle management positions, 
inexperienced college persons are put into 
positions of responsibility. 

They have no comprehension of the 
problems involved in troubleshooting, ana- 
lyzing and repairing a piece of complex 
electronic equipment. They are of the opin- 
ion that a technician has no need of elec- 
tronics knowledge and has no business tak- 
ing time to lear even the basics of his 
assigned equipment, such as block diagram 
flow or the basic operating concept of the 
equipment. 

Management’s altitude is that they are 
not to be questioned: their judgment in 
these matters is absolute, and it is heresy 
to question decisions they make. There- 
fore, their response usually is either silence 
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P.O. BOX 623 

PUTNAM, CT 06260-0623 
TEL: 203-928-0377 

FAX: 203-928-6477 


Tone & Voice 


Monitor Pagers 


Available in VHF-LO, VHF-HI, and UHF. . . 


compatible with other existing 
* two-tone systems. 


"Pager Repair 
$1 9.95 Plus pars 


NEC ¢ GE ¢ MOTOROLAeSHINWA 


Tone & Voice Pagers 
® 
oe ee OSiu 
FREE fo. 
information — COMMUNICATIONS 


INTERNATIONAL CRYSTAL MFG. CO., INC. 


P.O. Box 26330 * 729 W. Sheridan » Oklahoma City, OK 73126-0330 = (405) 236-3741 
FAX (405) 235-1904 + Tall Free Phone 1-800 725-1426 » 24 Hour Toll Free Fax 1-800 322-9426 
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or derisive language whenever the subject 
of correcting their misconceptions is 
broached. 

Diplomacy is seen as weakness, and all 
efforts are made to squelch communica- 
tion on the subject. 

No matter how much a person makes, 
his self respect, personal dignity and self- 
perceived worth are not for sale. Although 
it is unreasonable to flit from job to job in 
today’s environment, it is obvious that 


companies with the attitude described 
above only are reaping the disgust, anger 
and eventually disloyalty justly due them 
because of their arrogance and lack of faith 
in their employees. 

I would be interested in hearing com- 
ments on this subject from other readers, 
Others’ views, positive or negative, would 
be helpful in assessing my own thoughts, 

Name withheld 


Bh 


The ULTIMATE 
voroor.nutnosoor PROTECTION... 


beats the quailty 


and workmanship of LEATHERSMITH'’s cases 


for two-way radio equipment. 


LEATHERSMITH’s specialiy-developed, steer 
hide leather cases are expertly desiqned by Penn- 
sylvania craftsmen. 


LEATHERSMITH's cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on ail models In 


Rich, full-gralned 
leather cases for 


the latest models 
In stock now! 


LOGO IMPRINTS 
IN CHOICE OF 
COLORS 


polished steel and sturdy molded nyion. 


Your choice of covers Is Included In our low,low 


prices. 


“Delivered on time ALL the time!” 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 


417 Frystown Rd, 
Myerstown, PA 17067 
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BIG or SMALL 
We Have It All! 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233 ) 
FAX 708/924-9078 


POWER 
AMPLIFIERS 
FOR ALL INPUT LEVELS 
°VHF Low Band to 300 watts 
eVHF High Band (140-200 MHz) 
to 500 watts 
eUHF Low Band (400-550MHz) 
. to 350 watts 
*CHF High Band (800-960MHz) 
to 140 watts 
* True continuous rating at 
high ambient temperatures 
* FCC type accepted 
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rofessional services 


GE PORTABLE SERVICE 
* FAST TURN : 
© $37.00 hr./2 hr. MAX 
« PARTS GE LIST 
* RETURN UPS PAID 
2121 Parrish Ave., Owensboro, KY 42301 
502-683-0936 = es) 
BDK Engineering 
Arch. Design, FCC / FAA issues, Antenna Installation, 
Site Surveys, RF Drive & Noise tests, Propagation 
studies, Preinstall Coverage tests... 
Complete Project Management: Marketing/ 
Engineering Concept & Design, Network Installation, 
Implementation & Optimization 


° WARRANTY 
Smith Communications Service 
Popping Eoin eco canes Real Estate Acq.. 
AVL, NAMPS, CDMA, TOMA, PCS/N, SMR 
Chicago, Illinois Telephone (708) 259-4508 


SHAFFER & ASSOCIATES, INC. 
CONSULTING ENGINEERS 
* FCC Applications * Propagation Analysis 
° AM.FMTV.LPTV, MMDS 
* Radiation Field Measurements 


* Bid Specification Development 


3050 Post Oak Bivd., Suite 1700 
Houston, Texas 77056 
Tel. (713) 621-4499 Fax. (713) 621-5751 


THE PORTABLE DEPOT. 
SPECIALIZING IN GENERAL. ELECTRIC PORTABLE SERVICE 
¢ FACTORY TRAINED TECHNICIANS + 
eSURFACE MOUNT TECHNOLOGY + 
¢ FACTORY APPROVED NATIONWIDE « 
« PUBLIC SERVICE TRUNKING © 


« VOICE GUARD CERTIFIED + 
* MPD, MPA,TPX, PCS AND ALL CURRENT PRODUCTS 


(GF% Route 2, Box 338C * Lynchburg VA 24501 
4 804-237-3427 


lassified 
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No agency discounts are allowed lor classified advertising. 

Contact Jennifer Hinkle at (913) 967-1927 or fax (913) 967-1901 
to place you classified ad. Or send your advertising matenals and 
order to Tammy Kalebaugh, Mobile Radio Technology, Classified 
Advortising Departmant, 9800 Motcall, Overland Park, KS 66212. 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Positions Available Nationwide 
+* Executive = Management « Marketing 
« Sales ¢ Engineers « Technicians 
Fees client paid. Send resume to address below 
PERMANENT & CONTRACT PERSONNEL AVAILABLE 
+ Extensive national resource of personnel 
+ Reasonable fees 
Employers: Call 606-491-5410 10 AM to 8 PM 


Communication Resources 


P.O. Box 141397 + Cincinnati, OH 4250 
606-491-5410/FAX 606-491-4340 
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LIGHTNING 
PREVENTION 


STATIC DISSIPATION AND 
GROUNDING SYSTEMS 
FOR COMMUNICATIONS TOWER SITES 


2048 Cross Keys Road, Berlin, NJ 08009 
FAX 609-767-7547 »* (609) 767-7209 
Don't Wait Until It's Too Late! 


Communications Technology Associates 


A diezsion of Haves. Seay. Mattern & Matter. Inc 


PLUS; 

* Complete ARE Services 
« Bldgs, Towers, Pwr Sys 
« Structural Engineering 


PLANNING AWD DESIGN: 
* 2-Way Radio 

= we& F/O 

* CAD/MDT/AVL/Paging 


Cia 
Communications Engineering Services, P.C. 


Coverage Predictions * Terrain Analysis 


Bus eae eae 
FAN cay Db 92h 


PO Bea 3979 


Linchbueg Virgin 24902 


Propagation Studies 
Computerization of Manual Engineeriny Systems 
Site Selection « Frequency Allocations 


FM, TV. Land Mobile, Cellular, Paging Services 


Richard L. Biby, P.E. 

6105-G Arlington Blvd, Falls Church, VA 22044 USA 
(703) 534-7880 

Fax: (703) 534-7884 root@comm-data.com 


\ihe Wamer Group 


* Radlo/Microwave/E9-1-1 
* DP Design and Selection 
¢ Pollce/Fire/EMS 
« Consolidation Studies 
S850 CANOGA AVENUE, SLIITE GOO 


WOODLAND HILLS, CALIF. 81387 
(6818) 710-885S 
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ELECTRONIC COMMUNICATIONS RESOURCE 
e Two-Way Radio 
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e Paging 

e Wireless 
Communications 


C.K. Randal 
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3598 Larchmont Square Lane 
Sacramento, CA 95821 
Office: (916) 482-7701 
Fax: (916) 482-7808 


fA (301) 925-9400 

(800) 787-2732 

Fax (301) 925-8612 
IN'L. 


Telecommunication & Information 
Science Division 
Public Safety, Transit, Government & [ndustry 
CORPORATE OFFICE 


1401 McCormick Drive 
Landover. Maryland 20785 


Donald P. Nowak 
Manager 


GM-V or EDACS TRUNKING MOBILE 
REPAIR SERVICE 
Flat Rate Labor $60, + parts + shipping 
FAST TURN AROUND, 30 DAY Warranty 
RACOM CORPORATION 
1-800-722-6643 Craig or Jon for details 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodbridge Center Oive COMMUNICATIONS 


Wood! . NJ 07095 
brig, N 07035 CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 + FAX: (908) 636-7260 


Offices Nationwide and International. 


Jerry L. Simmons 


Cammunications Systems Consulting 
Land Mobile & Microwave Systems 


P.O. Box 884 
Montgomery, TX 77356 


Ph (409) 588-3200 
Fax (409) 588-4434 


TWO-WAY TECHNICIANS 


Western Wisconsin Motorola (MSS) shop 
of 35 years is seeking an experienced 
two-way radio technican. We service all 
motorola equipment. A minimum of 2 
years experience needed. FCC license or 
NABER certification is required. 

Please send resume to: 


RASSBACH COMMUNICATIONS 
SERVICE, INC. 


404 Ferry Street 
Eau Claire, WI 54703 


WANTED 
Applications Engineer 


To perform customer technical support for 
international antenna manufacturer. Strong 
RF plus good articulation skills. Associates 
degree or better required. 


Call 609-737-8500 


sania 


CAREER SEARCH? 


We have the opportunities! 


Cellular/ Wireless /PCS/ Radio 
Permanent & Consulting « Domestic & International 
E. J. DORT & ASSOCIATES 
PO, Box 12546 * RTP, NC 27709-2546 
919-544-9476 


PageNet, the largest paging company in the U.S., has recently 
expanded into Denver, San Antonio and Orlando, and has aggres- 
sive plans for continued on nationwide. Immediate openings 
exist in various cities throughout the U.S. for the following: 


System Manager 


In this position, you will have responsibility for the design, engineer- 
ing, construction and continued growth and reliability of the complete 
paging system. Knowledge Bene systems and/or RF transmit- 
ters is desired. Dept SM-MRT. 


System Technician 


You will have responsibility for installing and maintaining base 
stations and paging terminal equipment. Atleast 1 year experience 
with paging or two-way FM transmitters is required. Dept. ST-MAT. 


We offer competitive salaries and a full benefit package. Qualified 
applicants should send resume, indicating appropriate Dept. code, 
immediately by FAX to (214) 985-6896 or mail to: Pagin 
Network, Inc., 4965 Preston Park Bivd., Suite 500, Plano, T. 
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TWO-WAY TECHNICIANS 


GLOBE, ARIZONA: MSS SHOP IS LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTORO- 
LA EQUIPMENT, INCLUDING PAGERS. PORTABLES, 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD. 


WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS, 
TOWER WORK, AND INSTALLING. 


MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT. 


PLEASE SEND RESUME TO OR CALL: 


ROY D. HUDGINGS 

SHORES COMMUNICATION CO., INC. 
P.O. BOX 2626 

GLOBE, ARIZONA 85502 


PHONE: (602) 425-5870 


EXPERIENCED BENCH TECHNICIAN 
GE/E.F. Johnson SMR operator seaking experionced 
bench tech. We offer a stable position wilh established 
company; protit sharing, medical, paid vacations. Sal- 
ary D.O.E, .. up to $32,000 starting. Sand resume. 


ADVANCED COMMUNICATIONS 
593 Overmyer 


spare: Wes Equipment for sale MOTOROLA 


CENTRACOM | & Il 
Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


For Sale 


Centra Com | 
Centra Com Il 
-Whole or in Parts- 
Centra Comm Il 
Engraved Buttons. 


$6.50 per button. 
All orders shipped 


Channel Elements 
100,000 Freqs in Stock! 
MASTR II, MVP, EXEC II 

MICOR, MOCOM & MOTRAC 

$20 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 Circle (141) on Fast Fact Card 
FAX: 513-542-8870 
CHANNEL ELEMENT HQ. Towers and Land For Sale 
4120 Kirby Road Former Western Union Sites in 20 States. 


Cincinnati, OH 45223 Land, buildings and towers plus some 
: microwave equipment for sale. Prices vary 
We Buy Channel Elements. by location. For details call Agents Joyce 


Castille or Jim DeCicco. 


800-852-8166 or 619-497-3458 
] = 


Mobile Communications MONOGRAM 2 SERIES 


VHF, UHF Portable and Mobile 
Two-way Radios for Value-Packed 


within 48 hours. 


Centra Com II 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


For Great 


LABELS 


CALL 


Call CA today Communications! 
Anchor Graphics, Inc. for reliable and 
We carry Radio Escutheon affordable distributed by 


* Logo design 

* Knowledgeable staff 

* Custom-made labels 

“ Quick turnaround 

* Full-service Label Mfg. 
Tel: (214) 242-0439 © Fax: (214) 242-0959 

146? |.eMay, Sulte 117 ¢ Carrollton, TX 75007 


om Communications 
Gc). Associates Ine. 
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8°" MOTOROLA UHF #88 AA 

sib commourines | AMIDE AND i [ T}wiome 
WIDE_ SELECTION & “ler vieene —_——" 
ge $295. ‘min * ate WHOLESALE Prices Dever wnly 
SSS os ee * Large Inventory * Fast Service « Flat Rate Repair Service 


*« Complete Dealer Support Program 


(800) 726-9015 
SAME DAY SHIPPING (612) 869-2487 


R Call for Weekly Specials! 
— Refurbish i Availabl 
ER efurbished Equipment Available FAX (612) 869-3078 


816 W. 7712 Street 


— Ww DISTRIBUTING MPLS, MN 55423 
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RAMSEY COM-3 


The communications service monitor that’s 
missing one feature .... HIGH PRICE | 


© Frequency coverage 100 KHz to 999.999 MHz 
¢ Signal Generator 0.1 uV to 10,000 UV with reverse 
r protection ... no more froni-end blowouts! 

* Built-in 1 GHz and audio frequency counter 

* Modulation includes 1 KHz, CTCSS or external 

¢ The most popular low cost high performance 
monitor. . . .thousands sold worldwide 

° Extremely portable, only 13 pounds includes 
rechargeable battery at no extra cost (ag 


® Call for free 10 day trial in your shop MaslerCard 


eu VISA 


FAFOURTH DIMENSION INDUSTRY, INCE 


WORLD V8 OE COMMIENILALIONS LOUTPMENT Bet ae 
SONG Dante Court Holbrook. New York LVL 


Ramsey Electronics Inc. 
793 Canning Pkwy 716-924-4560 
Victor, NY 14564 716-924-4555 (FAX) 


$2995.00 


ox 


CLEAN MOTOROLA CONVENTIONAL RADIOS 
MOBILES 
TOOW) UNF MARATRAC AT 99F SCAN |N 
AT (USED) 
touw VHF MARATRAC AD 16F (NEW) 
F OR uriF 3 aiid 4F PO aD 


Top Quality Ultra-High Shock Crystals For Pagers & Radios 
Motorola, GE,NEC, andallothers! Priority Delivery Available: 


Your old friends at Standard Communications 24 hr..72 hr! day/10 day 
Crystal Division are now your old friends at Standard: 15 days 


Frequency Management. We've formed an | 
independent company toserve youbetter, LAE Frequency 
WY: Management 


Greater Capacity, New Larger Facility, 
Same Experienced Pros. A Dison of The DW! Thomas Coripames. Ine. 


15302 Bolsa Chica St., Huntington Beach, CA 90649 800/800-9825 (FAX 714/890-1832} 


99 MOO i 
CTA AA WATE ALL ACCESSORIES 


2 VHF EXPO WITH AAPIO CHARGER MINT CONDITION $325 
SW VHF OFA 4W UHF P200 & HIG BF 

PERFECT COMDITON $445 
wW UWF OR SW VHF HTS 2F WITH CHARGER AS NEW. $325 
2W VHF SAGER 11 OVP CAP NEW IN BOX ONLY 4 LEFT $995 
SW UHF SAGER 111 WRAPID CHARGER AS NEW $1,495 
CONVERTA-COM MT 1OO0/ I THOQ/MTXBOD/MX, $205 


RADIO EXPRESS, INC, 
703-266-1928 FAX 703-830-8710 ORDERS ONLY B00- 545-7748 
“WE BUY USED MOTOROLA & AADIUS RADIOS" 
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ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


160 N. Broadway VISA 
Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


Brasrco. 


PH (513) 773-6255 


PO. BOX 1482, PIQUA, OHIO 45356 
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800, 900mdHz, 
& Cellular 
Antennas. 


0-10dB Gain 

Base & Mobile 
Free 

65p Catalog, 

Poster & Brchur 


® AMERICAN-MADE: 


High-Quality, Lifetime Warranty 


2% EUROPEAN DESIGN: 


Sleek, Modern Appearance 


MLOW-PRICES: 


You Don't Have To 
Settie For The Imports 


9500 NW 12 ST Miami FL 33172 


Fax: 1.800.237.3251 (305.471.9520) 
Call: 1.800.637.0222 (305.471.9507) 
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MOTOROLA TRUNKED RADIOS 
scevarweneteseatetcentesesceses 
MOBILES 800 MHZ TRUNKED 
15W 10 EACH COVERAGE PLUS MOBILE WLORAN 

ROVRS KEYBOARD & MAC COMPUTER W/SOFTWARE 
15W TRAXAR WIMIC BRACKET & POWER CABLE - 
15W MOSTAR WIMIC BRACKET & POWER CABLE FRON 
ISW MAXTRAC B1&B5 $495 BB & B7 
35W MAXTRAC 818 B5 $545 BG & BT 
35W SYNTOR X MULTI SYS . .S495 ..SYNTOR X 9000E 
35W SYNTOR X 15 SYS/15 SUB/TALKAROUNO "NEW" 
35W SPECTRA B5 10 SYS/SCAN/TALKAROUND .. . 
25W P1000 $695 PPIO00X 
BASE STATION PACKAGE PIS, DESK MIC, & TRAY. 
eRe EE HEHEHE Oe 
PORTABLES 800 MHZ TAUNKED 
2W MTXB00 ......,$560_MTX800 6 SYS/3 SUB 
2W MTXB10 6 SYS/ SUB/CONVENTIONAL 
31 STX 1 SYS/1S SUB SUPER CONDITION 
3W STX SMARTNET NEW UNIT WARRANTY 
SW STX SMARTNET WSi/111 GEMINI "AS NEW" 

«anne aheeeadeeeeterdtae 
MOBILES Sco ‘MHz TAUNKED 

T2W BG 2 B7 MAXTRAC $595 30W B7 MAXTRAC $695 
12 82 SPECTRA $595 85 SPECTRA $695 


SOW BS/E7/BS SPECTRA 10 S¥S/SCAN/TEL F $995 
atl (LSNLB BASE ms acte $995 
HERRERA RH 


PORTABLES ‘oo mez" TROHES 
2W MTXS00 B3 & B4 6 SYS/3 SUB/CONV $695 


ww eeeeertreneateeeeeeete enone ae 


RADIO EXPRESS, INC. 
703-266-1928 FAX 703-631-1365 ORDERS ONLY 800-545-7748 
“WE BUY USED MOTOROLA & EF JOHNSON RADIOS" 


Equipment for sale 


=Starpe ies WHOLESALE to DEALERS ONLY 
COMMUNICATION 


setrunked & 
conventional 
a mobiles 
* = portables | 
Mobile . w accessories ; 
Communications — FREE programming Sheila 


Official Distributor for: 
RFI Connectors-Cables-Accessories 
Telewave Site Managment Equipment 
Whelen Strobes & Safety Signals 


Call for our current flyer! 


1-800-548-2484 
Order Today—Ship Today! 
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MOTOROLA Radius 
DELIVERY NOW! 


Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 


On your jobsite tomorrow. We can handle any size order and have 
done so for 19 years. 
CALL 1-800-53-RADIO (72346) 
FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 
One of the largest stocks of Motorola Radius in the world. 
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LOOK WHAT PRIMUS HAS sid sthacadiaticu FOR SAME DAY SHIPMENT TO YOU... 


PERFORMANCE.... 

and DEPENDABILITY... 
THE IFR 
COMMITMENT 


ELECTRONICS CORPORATION 
800-435-1636 (IL) 800-892-1413 FAX 800-767-7605 
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We design and engineer 


= ® 
RadioMate : 
headsets to meet your requirements! 


Headsets For Most All Radios and Telephones 


We don't just manufacture headsets... 


HCS Telecommunications (800) 3 346-6442 
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How To Tell If Your Base Station AEE os 


meth i a ring, Inc. 


Needs A Newmar Power- Pac ... 19867 | wane 


800-527-4596 


Pull the Plug ; 800-383-9180 FAX 
ERC ieee > - ATU PAE ee M U ITI [| N E S E L F CT 


have an interruption in 


AC power, you need the : ‘ . 
Pov eecriGe ie Console style housing with handset 


a 20 amp power supply a or optional gooseneck mic 

with a built-in back-up battery which acts as an : ; . 

uninterruptible DC supply when AC power is down. Simultaneously monitor up to 8 BASE 
stations 

The Power-Pac's sealed deep cycle 7 amp/hour battery is . : . 

normally floated at full charge by the supply. If AC Flip a switch to monitor “ALL” or mute 

ee ee “ALL” except selected base stations 

over powering the radio. This assures your 


communication system is up when it is needed most~ Up to 8 channels available per base 
during at power outage. station 


Power-Pac, when operating on battery back-up can : ¢ : 
power a 25 wattt radio for up to two hours, based on a LED display for channel selection 
20% tx/rx duty cycle. Indiccttors on the front panel alert 


the operator to system status. M LS SER | ES 
Get your base station ready for the next power outage - DC OR TONE COMPATIBLE 


Use a Power-Pac 


NEWMAR' mmesee| | [| eletoncs' “ 


RELIABILITY BEYOND COMPARE Engineering, Inc. 


Circle (130) on Fast Fact Card 
MOBILES * BASES * PORTABLES * PAGERS * REMOTES 


PCI — PEKAAR COMMUNICATION INC. 
Steve's back, tormerly of Gregory Electronics Corp. 
S$ Specials of the month. $ 

GE Phoenix SX Model NSWW2W228—-470-490 range wiaccessores 
Motorola TMN 10044 base microphone Kare 
Matorola Radius Model DJ4ALAA73 Mabile 450 Range WINGED Sb o5k 
Motorola Mitrec Mobile P34JJA3000 450 Rango wiace . 
Motorola Veh, charger Model N1244A for MX series Portable less accessories 

Coded Communications TACTEC Systems MMA64A HB wiaccessoties 
GE Mastr Il Base Mic 
ACA Veh, Charger 4 TACTEC 
GE Dolta Mobiles N3HH Crystal Style HB 40 Walt fess access ones. 
GE Mastr Pro Mobile MT74TAS33 100 Walt 42-50 wiaccessorios ‘ 
Regency BTH201 HB wiaccessories 
Regency Model TR201 HB wiaccessorie 
GE Portable MPA Model P2BRASE 45047 0 range single traq 
GE PE Portables-Most ranges T.S. AS 
Motorola Motrac of Mocom spoaker . . . 


. . $5.00 ea 

Catalog Available if you can't find it, try us! Call (201) 772-0704 

BOARDS * STRIPS ¢ ACCESSORIES ° ELEMENTS « REEDS 
Circle (131} on Fast Fact Card 


MOTOROLA/RADIUS "cere 


SAVE BIG BUCKS, CONVERT-UPGRADE YOUR OWN RADIOS 
GP300's, P110’s, M100’s, M214's,, GM300's, LTR’s 
MAXTRAC, PRIVACY PLUS SMARTSITE & MORE 


* TRADE 


« SELL 
VIOHOLOW « 


VOU « 


OUT OF BAND PROGRAMMING — BOARD BLANKING 
LIMITED FEATURE 2 CHANNEL TO FULL FEATURE 16 CHANNEL 


“WE OURTITDIMENSION INDUSTRY, INCE C+ SOFTWARE ORDERS 
a USA & CAN. 1 (800) 561-3140 ONLY 


Circle (132) on Fast Fact Card 
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Classified 


Authorized Dealer 
NEC Paging Products 
ieee os 


: sahemma alan 


ND ame 


> 


> 


> 
> 


» Stocking common PCP & RCC Channels 


> Stocking Panssome Synthesized Pagers 


*ABMOPVU*A®VMOPV:H®IMO> TD 


* Used Pagers WANTED 


“ONE CALL GETS IT ALL”’ 
PAGERS * PAGERS * PAGERS * PAGERS + PAGERS + 


Equipment for sale 


* PAGERS * PAGERS * PAGERS ° PAGERS ° PAGERS = 
McManus Communications 


501-763-6250 
FAX 501-763-6533 


“WE SELL” 
Refurbished Motorola & NEC 
Pagers 
Parts for Motorola, 
Panasonic Pagers 
Programmers 
Reeds, filters, code plugs, etc. 


NEC & 


Circle (133) on Fast Fact Card 


GENERAL 
COMMUN 


ICATIONS, INC. 


MOBILE COMMUNICATIONS AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory 


A Quality Service 


Fastest Delivery and Best Prices 


1-800-356-3200 @ 


Mobile 
Comminications 


5157 Anton Dr. AMadison, WI 53719 


Circle (136) on Fast Fact Card 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
| Motrac; Micor, Mocom; Mitrek; Etc. 
MT’s, and GE Elements. Call for 

prices. 
Any desired Frequency available 
for fast delivery. 

_ Lifetime Warranty on Crystals 

) Trade-in credit on your Old 
Channel Elements 

~| We Buy Used Elements 


Try us first. We always have your 
frequency available. 


1814 Hancock St. 
Gretna, LA 70053 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel wiwarranty, or “‘as is”. 


(303) 337-4811 
FAX (303) 337-3084 


MICORS! 100 Watt 
42-50 Mhz With PL. 1 or 4 Ch. 
With all accessories & tested 


231-0103 
$2 6 3 . Cal EOeRAA RADIO 


ACSB REPEATER & MOBILES FOR SALE 


NEW — NEVER USED — IN ORIGINAL BOXES 
1—Stephens 175R VHF repeater wicommunity tone panel, CW 
identifier. phone patch with reverse capability and antenna 
duplexer, 5—Mobile 175 with tone board, OTMF decode and 
encede. Will ship. Asking $6,000. 


JTI Inc., Cleveland, OH 216-232-4311 
Ask for Ed 1-800-458-4462 


YIMOPUV- HIMOP>DTe HIMOrPD 


Hy-¢ (USA) 


O PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


M@ Recrystalled 
@ Complete Elements 


48-HOUR 


SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 
1438 Cox Ave.. Erlanger. KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals— 
Made to Your Specifications’’ 


Circle (134) on Fast Fact Card 


P 
Now, here’s a switch! 


automatic [ON///MEOT timor awiich 
for two-way radios cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS! 


Prevents Dead Batteries, 


MADE IN U.S.A 
PROTECTS YOUR RADIO, 
ac a ONLY $74. 96 cats 
CALL Now yon MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


CHARGEGUAR 


400 Highland Avenue 3 
Altgona. PA 16602 


SODAS SIO RRS 


Circle (135) on Fast Fact Card 


Motorola/Radius Upgrades 
and Conversions 
GP-300/P-110 16 Channel Kits 
* Complete kit $44.95 


available 


Standard Programming and Kepairs also 


& RadMax Communications 
geet 


COMPLETE COMMUNICATIONS SERVICE 
10677 Indianwoods Drive, Cincinnatl, Ohie 45242 
SIS-4R- 173% 
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Classified 


HEM Visit our shop at 1003A 


ie MAE CH Tyler Street in Fredericksburg. 
NN ELECTRONIC. 


rig all correspondence to our 
P.O. Box 7846 Fredericksburg, VA 22404 
Visa and Mastercard are accepted for your convenience 
Bases and Repeaters Mitrek: 


treks 
72-76 MC 25W PL Repeater G0W 29.7-35.00 MC & 39-50 MC 
142-1508 MC 110W CS. 4F Base 45W & 100W 148-174 
150-162 MC 100W C.D. PL Repeater 100W 450-470 
150-162 or 162-174 100W C.D OES Repeater Micors (CHEAP!) 
Mobiles 42-50 100W 12F Extender C.S PL 
T73VXJ Syntar X OVP WOW 148-174 142-150, 150-162, 162-174 45 & 100W 4F 
T73VBJ Syntor X 100W 148-174 406-430 100W 4F & 8F 
TESRA Syntor 1OOW 150-162 P43SXS OVP Suitcase Repeater 
T74VBJ & T74SRA 406-430 MX Repeaters 
MCX100s 136-162 & 148-174 MBX Bnetcase Base DVP/DES JOW 
Some with Scan; DES: PL_& DPL DES; DES XL; KVL’s and cables 


We have the A1801 DAC for your programming needs. Call us with your requests. 
Come See Us at Dayton (Space 1608 and 1609) 


Circle (137) on Fast Fact Card 


(703)373-3888 


COMPATIBLE MOTOROLA® RADIO PROGRAMMING EQUIPMENT 


BUY WITH CONFIDENCE; COMPARE OUR QUALITY. 
PROGRAMMING ADAPTORS PROGRAMMING CABLES 
PA-1 $169.00 Our Programming Cables are precision devices designed 
: Specifically foreach radio. Put yourcon{idencein.our quality 
~ Supports full'spectriim of pre Bnoineenind 
Grammable Motorola Radios WE OFFER? 
HW IBM AT/XT compatible V Precise mela! frames 
~~ Ué6siqned for cach ania 
PA 2 added features $1 95.00 ViGusity PC.B designed 
¥ Rechargeable Ni-CAD battery (Of eaeh tadio ame 
“ Data andActive indicator iidnts 
AMERICAN MADE 


DONT SETTLE FOR: 

x inferior designs 

® Velcio straps 

% Cheap construction 

xX Plastic rigged boxes 
 Baitlety. Eliminator option e+e 
@ GOLD connecior pins 
+ Coilcords 


On ladle picgiamming cablas 
¢ . 
~ {ear Warranty 


i) Fult line of tadio cables available GPS00/P110, HT600, HT50/P100@, MT-1000, 


RADIUS® MOBILES  MAXTRAC®, SPECTRAG, STX., SABER 7 others. 


OLARIS 


# Division of Souihern Computer Corp 
Tota Wises Fit? Suite 6008 ©)= 
Alana: GA*30342- BROC 
CALL FOR A FREE BR URE 


2A HOUR ORDER LINE 800- oe dcp 
LE HOUR PAX EINE 404-252-5529 


ORDER BEKORE ee AND WE WILE SHIP ‘SAME DAY 


Notauhiarwate Only Sita a 
sodioy htolacolos ine 


Circle (138) on Fast Fact Card 


Mipcang| |i 


STOCKING DEALER 


LAND MOBILE RADIO 


Same Day Suippinc 
Fut Propuct Support 
Whotesate To Deaters Onty 
Mayor Crenit Carns Accerteo 
Larce Inventory Or Mosites & Portasies 


Custom Midland LMR 
Voting Receivers 


B & C Communications, Ine, 


1-800-343-3004 - 201-670-1985 - (Fax) 201-670-7627 


Refetence a0 {cr vekeevone shectats 


Circle (139) on Fast Fact Card 


Mobile Extender DGME 1000 NEW! Programmable Delay Timer DG 200 Series 
Digital Gated Repeuter Moker DERM SOl | ri. yay provides control af radio wath delaved shut 
The DORM SOL prowates ky poner epearem | down alter ignition is turned off The DG 200 Series 
While He. DCM: (O00 pen alex be nods wit Tia dip switch pmgrammable timer with delayed time 
H adeeroci ti ae La is ry hte setuings of IS min to 12+ hes. This unie will handle 

, eate Ba rae pr ot | 20) comtinuous amps at I2V. The DG Senes niner 
» DORM SOG S01 ateatow Pebminates battery failure duc to leaving mobile 
computer, AVL. MDT. Trunking of other equypment 


Protects your radiu! 


THK SOF 


DEIN MOLE A DATE moe rents mly 
sieoo0 "| Bee. COMM—NET 2000 


9 ‘ 

583.00 i COMMUNICATIONS MANUFACTURING 

Order 1-800-283-S158 E: P.O, Boy 20) 5407 N.E. Stephens taunting Case & Hardware [ncloded 
\ ‘\ Winchester, OR 97495 Fax (503) 672-6475 


J oyear Litiitvel waeranits 


DG 20) Series SAML00 


VIVA VV VY 7) MAR AAAAAAAAARARAARANANAARAANA? 
CONIA YY UO XY OOOO ONRND) 
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BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
Rangr VHF NOW w’S550 scan $650 
MASTER II STA. 100W 42-50 from 1,200 
C73ZB-O6A MOT. PERK STA .. 1,800 
CUSTOM MVP 42-30 wiace ¢ er 
CUSTOM MVP. VHF wace_,... 125 
MVP HOUSING PANELS PARTS KITS call 
Delta-S 150-174 no. ace, OW idee 
Delta-S 450-470 40W S-990 ace mY 
Delta-S 450-470 40W no ace. 199 
Delta-S Low band and “T band Call 
VHF PLS Port. 6 ch w/GESTAR 199 
PLS/MPD/MPA Multi-chrer. new 100 
Phoenix-SX 406-430 16 ch. new -. : 225 
MASTR II 150-174 LOW aaihis from US 
MASTER IT 450-470 40W of st one 

MASTR If VHF “E~ package, ow 

DFE W/C-500 scan accessories .., .-- 150 
$-990) 128 ch, head w/warranty ...... 125 
NEW CELLULAR HANDSETS & OPTIONSe: all 
MPS/MPR/MPX/MPI/ MPD Chargers .., , call 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


GAZ QUKLTY 


VSED PAGERS 


MOTOROLA ar 
PANADATA 4000 $5? 


IDP soa .O 


Oo FRONT DOSLAY 


RRAVO TONE a BRAVO ALPILANUMENK 


of FORHINESNTOLTE NC 


ox, MAST COCA AbVeGT 603 
ROOK RW VON CoE Hur 


* low-low-low * 


MOSS COMMUNICATIONS INC, 
1-800-767-1963 


Classified 


mM COT IN TC ACAT APT 
x 


Ih Rive 


Lb Aad lla! od 


% UL CH 
a hailiel 


WOU RTH DIMENSION INDLSTRY. INC 
Ww meee WIDE COMMIL ow TPMEN | BWORER 


ar 
Ik 


ax 


NEW! Tonc-Master™ Touch Tone Decoder 


MoTron Electronics 
310 Garfield St., Suites 4 Eugene OR 97402 
Info: (503) 687-2118 Orders: (800) 338-9058 
Fax: (503) 687-2492 

Decode and display Touch Tones from a tape recorder, 
scanner, of nearly any audio source. v¥ 16 digit LCD 
display, 80 digit scrollable buffer V Built-in speaker 
v¥ QV batlery v Metal case ¥ TM-16 PLUS includes RS- 
232 output and Software for optional date/time/ number 
logging using your IBM Compatible computer. 


TM-16 Standard Mode] $229 
TM-16 PLUS RS-232 Model with Software $299 
PS-12 AC Power Adaptor $10 
S/H $5 USA/Canada, $15 Foreign. 
Vien, MasterCard & American Express Accepied 


BUY — SELL — TRADE 
Micor Base/Repeater . . from $1295 
Master |] Base/Repeater from $1295 
Mocom 70 Consolets from $250 
Mocom 70 Mobiles S from $100 
Micor Mobiles . .from $150 
Mitrek Mobiles .... from $150 
Maxar, Radius, Traxar Mostars from $150 
Master Il Mobiles from $150 
EX II Mobiles a3 .. from $100 
Phoenix/Centura/MVP . from $150 
ODC/Tone Remotes from $100 
Pulsar Ii/Ill VHF/Bell from $395 


Bases/Repeaters/Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call For Quote or Sales List 
FCC 1st Cina Tach Warehouse 1-501-835-7066 
ene Fax 1-501-835-8766 


BARNETT ELECTRONICS 
8718 Wilhite Lane © North Little Rock, AR 72120 


Bob Barnett 
Owner — WSRHL 


CELEBRATING OUR 20th ANNIVERSARY! 


CALL TODAY TO CHECK OUR 
ANNIVERSARY SPECIALS 


BUY - SELL - TRADE 


Call or write for current flyer 
WOLFE COMMUNICATIONS 
1113 Central ~ Billings, MT 59102 
406-252-9220 


CRYSTALS 


FOR ALL RADIOS 


[] Communication Crystals 
AN Manes ane Models 

{) Channel Elements 
Rectyshikced ane compensated 


COMPETITIVE PRICING: 


Emergency Service 


bie Crystals 24 Hours Haure 


1 Wer 


800-333-9825 


CAL CRYSTAL LAB, INC 


+ FAX 74 49! 98 


LOWEST PRICES IN USA...GUARANTEED! 
UNITS SHIPPED PROGRAMMED 
PORTABLES / PAGERS 
PSO SW 1F PL/OPL VHF $279 
P10 2d 2F PLIOPL VHF $340 
P-110 SW 4F PL/DPL VriF $375 
GP-300 SW 2F PLIDPL VHF $459 
GP.300 SW BF PL/DPL VHF $470 
PASOOO PAGER VHF $259 
MOBILES 
M-100 2F 25W VHF $316 
M-100 2F 45W VHF $371 2F 40W UHF 
4-296 16F 25W VHF $387 16F 25W UHF 
M-216 16F 45W VHF $416 16F 40W DHF 
RADIO EXPRESS, INC. 
OFC 703-266-1928 FAX 703-830-8710 
ORDERS ONLY 800-545-7748 


4W 1f PLIDPL UlF 
2W 2F PL/DPL UHF 
AW AF PLIDPL UHF 
4W 2F PUDPL UHF 
4W BF PL/DPL UHF 
Tone & Voice Ute 


2F 25W UHF 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 * Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘*Systmes 90"' con- 
trol heads. PL and paging reeds, channel ele- 
ments, Cash quotations made for 
Bic purchase of above equipment. 


M 4614 E, McDowell Rd. 
Le COMM. Phoenix, AZ 85008 


MITREKS for SALE! 
450 - 470 Mhz. 4 Ch. 


(30 w = $195, 50 w = $295, ) 
California Radio 800-231-0103 


CUSHMAN 


Service Monitors 
CE4, CE5, CE6 
Good Working Cond. 


Cali For Best Price 


Ph: 1-800-456-5548 
VersaTel aaa 


YOUR STOCKROOM 
HAS IT... 


SS  —__en 
LOMMUMICATIONS 
EXPRESS 


US 1-800-631-7297 
FAX 1-800-327-0007 


Circle (140) on Fast Fact Card 


Swersweep 
SWRH Measurement Kit 


Swersweep is designed te work with modem service 
monitors with tracking generator and spectrum analyz- 
er enabling a plot of SWR ys. Frequency on the CRT 
display. Swersweoep allows the instrament to function 
asa scalar network analyzer. See featum article on page 
64 of October 19nd Mobile Radio Technology for more 
information Uses: 
*Tuning Antenoas: Base, inebile, or glisk 
*Tuning cavities, duplexers. of filters 
*Tuning preamps and Receive front ends 
Checking transmession line and trimming to resonance 
Each Swersweep is hand buill with calibration traneable ta 
the National (area of Standards. 
1-50) Miiz $350, 1-1000 Mhz. $675 
Vrives ins lade shipyiers 
Europa Marketing 
2258 S, Patterson Mesa, AZ, 85202 
Phone: 602-345-6666 


RTX Corporation 


Advanced Turn-Key Trunking 
Radio-Telephone Systems 
Designed and Installed 
Anywhere « Any Frequency ¢ Any Size 
RTX Puts You On The Air 


1-800-848-4RTX 
4000 Dow Ad., Melbourne, FL 32934 
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RECONDITIONED 
MOTOROLA 


RAPID 


Mitrek, Micor Maxar, Radius, Maxtrac 


> 800-231-0103 


CALIFORNIA RADIO 


G.E. PLSUO4 (USED) 
MOT P-100 UHF (NEW) 


P-110 VHF (NEW) 
P-110 UHF (NEW) 


USED RADIOS GP-300 VHF (NEW) 


at Low Prices! 


Large Quantities * (817) 433-5452 


REPAIR SPEAKER 
MICS FOR 
MOTOROLA PORTABLES. 
Tom Miller Electronics 
22516 S. Normandie 41B 
800-995-8964 310-320-8980 


"Find Out What Everyone Is Talking About!" 


ANTENEX]®. . 


2000-200 Bloomingdale Rood, Glendale. IL USA 


Call or write for complete catalog on 
ANTENEX mobile, portable, and 
base antennas, mounts, cable, 
connectors, and accessories! 


Order: 
Fax: 


800-323-3757 
800-851-9009 


SELL USED 
MOTOROLA 
AND GE | % 
FM TWO-WAY! 23 ® 
1993 mosiLe| | *A2!S 
MOUNTING 

GUIDE 


FOR MOBILE OFFICE OR 
PUBLIC SAFETY NEEDS 


SCHAEFER) ° : 
RADIO CO. |S 
1301 Grant St bs 
Box 395 
Denver, 1A 50622 
(319) 984-6115 4a MG 
FAX (319) 984-6220) °5 i, 


Made in 
the USA 


Call fora Free Copy 
1-800- 523-6180 


SCIENTIFIC DIMENSIONS 
—_—_—_——————————1NC. ae 


MITREKS! 


110 Watt, PL or DPL. 4 thannel 
29-39 or 39-50 Mhz. MINT! 


($495) 800-231-0103 
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COMMUNICATIONS 


eer “GE GP-300 UHF (NEW) 484.00 

*PORTABLES * ACCESSORIES DISTRIBUTION 

*MOCOM 70 TONE ELEMENTS (800) 377-3807 CENTER 

*MAXAR *CHAYSTAL ELEM 

*RPTRS *BASE STATIONS (a division of D&L Communications, Inc.) 


Bought, Sold & Repaired 
Free 2 year warranty on new radios 


SWS SECURITY 
800-SPOT-CRIME 


Sasa, _p2N0.266. Madison, WI 


2 Bese Ol 
12 STARDARD C9662. 46MHe 


RADIO PAGER CRYSTALS 
Specializing in MOTOROLA NEC UNIDEN 


Precision crystals at affordable prices. 


Common frequencies for popular pagers in stock. 
Custom order and specialty crystals welcome 


* x SAME OR NEXT DAY SHIPPING * x 


CRYSTRONICS, INC. 
We’ve got the crystals 


Phone 305-566-6949 Fax 305-566-5971 


Equipment for sale 


$250.00 
350.00 
372.00 
405.00 
452.00 


GE WHOLESALE 


+ Million Dollar Inventory 

+ Less than Wholesale Prices 
+ New and Used, Buy and Sell 
+ New Dealer Packages 


SZs9 -9tf£-O008-r 


GENERAL 
COMMUNICATIONS 


Aas DLAN VIR 


LAND MOBILE RADIO 


WHOLESALE PRICES ON ALL 
MIDLAND RADIOS! 


CALL TODAY! 


5157 Anton Dr. 


USED TEST EQUIPMENT AND RADIOS 

FTELEER Neibvoter RFAOTLIKE NEW! Lists lor 82500/ Sell 
lor 

1—WAW Associales ‘Analyzer | NiCad battery tester and 
reconditioner Adjustable from 3 to 20 cells and up to 1800 
MAh. Clean-Works Good. List 100090 / Selling for 50000 

9—Ritron RT-450 UHF 1 watl walkies with CTCSS, battery, an- 
tenna. chg. and most have swivel belt loop. Now on 
464.675 / Selling for 7508 each 

MISC—Many new. some used, all working Motorola, Johnson 

Regency and other dase units, mobiles and walkies 

Send a SASE for a complete list and prices. 


PATRICK ELECTRONIC’S INC. 


3701 Old Jenny Lind, Ft. Smith, Arkansas 72901 
501/646-6141 


XPM COMMUNICATIONS 
ICOM Land-Mobile, Marine, & Aviation, Vtech 
Local, Regional, and Nationwide Paging Services 


Power Surge Suppression and Backup systems 
Discover/Mastercard/Visa/Optima/AMEX 


(800) 753-4XPM or (210) 693-4999 


UNIDEN ARX800 
LTR LOGIC BOARDS 


NEW — $500 


(504) 947-4743 
8:30 AM — 5:00 PM CST 


Classified 


GE MASTR Il 
REPEATERS 


UHF & VHF — Duplexers 


Motorola Centracom | console 
Best Offer 


601-264-9760 


End users shop 
first then call for 
best price. 
Procomm 
805-497-2397 


STICKERS, LABELS, 
NAMEPLATES 


ADVANCE LABEL & TAG 

1725 N. McDONALD ST. 

McKINNEY, TEXAS 75069 
1-800-466-5345 214-542-5345 
We design and manufacture LABELS that 
STICK and guarantee the QUALITY. 

CALL FOR FREE SAMPLES 
Outstanding quality at competitive prices. 

Se Habla Espanol 


Service Monitor FOR SALE 


Motorola R2200 
GOOD CONDITION 
Asking $3,800 or Best Offer 
Work (800) 695-7243 
Voice Mail (714) 297-0686 
David 


Colter w+ 800-231-0103 
See ae 


Motorola Equipment 
Syntors 100W/ UHF & 
Synter Drawer Units 
A100 Repeater & Duplexer (New) 
MKOR 37Sw 42-50 Base (New) 
MAT! with Paging 

Senes 90 OC Remotes 

T1602 OC Remotes 

MSR 2000 UHF 100W Repeater 
Syntor X VHF 100W 8 mode 
Micor 75W UHF Repeater 
Telewave 44A/N Wattmeters 


VHF 


R2400 Service Monitor {1 yr. old) 
IFR 1200S Service Monitor (1 yr ald) 
IFR 5004 Service Monitor 
1FR Service Monhro 
Wanted: Service Monitors / Radius Products 


Ph, 716-763-9104 or 716-661-9964 
Fax 716-763-2000 


Equipment for sale 


/ 
/ 
/ 
/ 


(117141111 SAVE THIS AD © SAVE THIS AD « SAVE THIS AD /////////// 


/ 

/ 
Qa? ot MOTOROLA 
/ C\OS® ~ MODELS AVAILABLE NeW UNIT PRICE / 
19400 136-150MHz  5W 2F $270 8 
iP 136-150MHz SW GF S295 
/ 150-162MHz 3 =1W 2F $225 / 
, 150-162MHz SW 2F $270 yj 
/ / 
/ 160-174MHz =5W 2F $270 8 } 
/ 160-174MHz  5W 6F $295 y 
4 405-430MHz 4W 2F $300 8 § 
V 405-430MHz 4W 6F $325 y 
E 450-470MHz 4W 2F $300 € 
T 450-470MHz  4W 6F $325 1 
4 450-470MHz IW 2F $250 =" 
s 470-495MHz  4W «so 2F) «= $300—ts Ss. 
A 470-495MHz 4W 6F $325) 
D 495-520MHz 4W 2F $300 © 
y 495-520MHz 4W 6F $325 / 
/ OPTIONS AVAILABLE WITH / 
/ Radio Includes High RADIO PURCHASE / 
‘ Power Rechargeable Rapid Charger/Delete Std. (CALL) / 
/ Battery (N. Cd) Standard 6-Unit Rapid Charger (CALL) / 
/ Rate Desktop Charger Remote Spkr-Microphone $45 (New) / 
/ Flexible Antenna, Audio $25 (Recond.) / 
/ Jack, Radio Holder With Extra Compact Charger $10 (New) / 
/ Belt Clip—And A 3 Year Corry Hold $5 (Recond.) / 
/ Warranty—Parts & Labor Na (Recond.) / 
/ / 
y AIR COMM CORPORATION } 
4614 E, McDowell Road * Phoenix, AZ 85008 * Sales: (602) 275-4505 » FAX: (602) 275-4555 y 
///1¢11111111/7/ SANE THIS AD © SAVE THIS AD * SAVE THIS AD ////////// 
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INTERFACE EQUIPMENT 


Wescom ° Tellabs ¢ Lenkurt 


* Mounting Shelves 

e Jack Fields 

* MUX Shelves & Cards 
¢ SF, FX Signaling Cards 
¢ 2 Wire & 4 Wire 


MANY MORE 


Ph: 1-800-456-5548 
VersaTel biiayoress, 


Why Electro Dynamics Crystal? 
We go the extra mile! 


LMR and Pager crystals for most 
models. For the best delivery, quali- 
ty and price call: 1-800-332-9825. 


1-800-EDC XTAL. 


ELECTRO DYNAMICS 
CRYSTAL CORP. 


9075 Cody 
Overland Park, KS 66214 


NOT JUST ANOTHER CRYSTAL CO. 


Low Profile * Low Band 
Antenna for Radio 
Communication 


FEATURES: 
* Up to 95% Height | THE ULTIMATE 
reduction 


LOW BAND 
* Easy Installation 


¢ High Performance * Low Cost 
COM-RAD INDUSTRIES 
PO Box 554, Grand Island, NY 14072 
For Immediate Fax info & Technical Assistance, 
Telephone: 716/773-1445 


Tower services 


WE BUY TOWERS 


WE WANT YOUR 
Antenna Tower and Antenna Tower Site. 
H you have a Tower for sale or own a site 
where one should be, let us know. 
ALL CASH PAID! 30 DAY CLOSING! 
Will consider joint venture development. 


REPLY BOX #922 
M.R.T., P.O. BOX 12901 
Overland Park, KS 66282-2901 
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| 
| 


ia I 
. WHY PAY MORE! . 
| AIR COMM FURNISHES QUALITY — PRICE — SELECTION — DELIVERY | 
A RECENT ARRIVALS SYNTHESIZED A 
| MOT 450-470MH. tem consist nm (1) ""M | 
| 250W base (B84RCB) (1) toda 300° lt crear PORTABLE RADIOS | 
W/UNI (Eugids) (200) **Spirit'’ pagers w/o chargers... . CALL 
Vv MOT ‘*PT500"" 150MHz, 5W. 8F c/s walk batt. pack (P33BBM), new mil mar MOT “‘MX340S"", 150MHZ, 48F, GW, PL W/O V 
MOT ~“Spectra’’ SOOMHz 10/35W. 5785/87 series LL 
| Mar PP500" BooHt: wo access—some hds. avai, (T9SJSASGIG) CALL BATTUANT. .....-.- wena eee ene ee eens $150 | 
| MOT *'MX-340S"" 1S0MHz, syn, 6W, 46F, at wio prom/ant. batt beg AS ABOVE WINEW E-PROM | 
As ab new ‘batt SEE 
E As nan io snaoules eae only = ESAT cg SING Ls..-« ove mauled eRe UH ODE aeen a $225 E 
i ‘i 7 
| Sor “Rods” MZOe. GOW 8.3062 (OSILRA) 5360 ASABOYE WO SYNTHESZER...6100; | 
MOT ~“MAXAR 80°" 460MHz. 30W 1/4F DPL w/access $175/200 
- MOT ~’Maxar80" 150MHz, 25W 4F. PL wiext'1 spkr, access $175 AS ABOVE W/O ALL MODULES . .$25 7 
MOT "MlaxatBO"" 42MHz, SSW, 1/2, PL w/access _ cosy .$175/200 MOT 6-UNIT RAPID CHARGER .$195 
| MOT ''H1220"' c/com model, 450MH2, 4W 4F, PL $50 | 
MOT ''HT220"' 450MHz, remote only w/spcr/mic $50 
| MOT “Minitor |"" 150/4S0MHz, wireedts/charger $75 | 
H on Focaicth rage TIOW, BF, PL w/o access. os SIX PAK SPECIAL Ry 
| MOT “Mcor 4soMtz, Mob reptt §-10W $200 (6) PORTABLES COMPLETE Wi | | 
| ae. wee Ant wimini-UHF (HAD400€) , : iwi (1) 6-UNIT RAPID CHARGER | 
As above, RG-58 onl New3 
i MOT *Gyrtore/9000"" Cable (HKN4121) $40 $1,400 i 
| MOT “Series 9000"* Cont. Hds (HCN1063/65/66/71) CALL ] 
| MOT *'System 9000" mic {HMN1061) ~~ | 
MOT “Spectra’’ mic (HMN1052) is 
Ss MOT “'Syntor” 1/4F, control HD (HONI004/05)..,_ , iets . 25/30 PLUS: WE STOCK 150/450/800 MHZ MODULES Ss 
MOT ""Meratrac'’ 99F cant. HD (HCN1052) new 50 ‘‘CONVERTA-COM” CHARGERS, SPEAKERS 
| te ae Lame New/used wa AND PARTS — BOTH NEW AND USED AT | 
| MoT “-Maxar’* pi hang up box (TRN6283) ' New? PRICES YOU CAN AFFORD x 
A 
| AIR COMM CALL FOR LOWEST PRICES * (602) 275-4505 * FAX(602) 275-4555 
| WE STOCK ‘PL’, PAGING REEDS, AND CHANNEL ELEMENTS 
D ——————— D 
i TWO-WAY RADIO SALES 4614 E. McDOWELL & RD. —PHOENIX, AZ 85008 
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Publications ; : : 2 : 


WIRELESS TECHNOLOGY LIBRARY 


from Quantum Publitishing 


Pe DIGITAL CELLULAR TELEPHONY 


Mobile 


An exciting series of 8 technically oriented video tapes created by 
Bernhard E. Keiser DScEE, which explores the use of digital 
techniques in public switched telephony networks. Topics include: 
¢ Portable & Mobile Telephony * Digital Transmission in Mobile 
Communications * Spectrum Efficiency Measures * Enhanced 
Technology TDMA » Microcells * Parametric Speech * Modulation & 
Multiplexing Concepts . Satellite Transmission. 
Almost 13 full hours of material! 


Classified Call for our free 24 


page catalog of books, 
video tapes, audio 


Quantum tapes, research 
Publishing Inc. reports, and software 
P.O. Box 310 serving the wireless 
Mendocino, CA 95460 communications 
1-800-422-9666 industry. 
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Classified 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger. 
and Payroll. 


205/987-1523 
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Equipment wanted 


Equipment Wanted 


Motorola, Johnson, GE, 
EFJ, Uniden, Standard 


Buy-Comm-Co. 
1-800-347-4121 
FAX (602) 585-6900 


BUY & SELL 


Used GE-MARC 
Trunking Radios. 


TMX 8310 TMX 8210 
TMX 8510 TMX 8712 
TMX 8825 TMX 8615 


Call John Peacock 
Tel. 800-232-7715 
Fax 501-735-7799 


WANTED DEAD OR ALIVE! 


MOTOROLA BRAVO DISPLAY PAGERS 
LOW BAND, VHF, UHF, S00MHz 


Top Dollar Paid! 
301-470-4253 


LATIN AMERICA REPRESENTATION 
Experienced and Technically qualified Rep. 
Organization, serving exclusively Latin America 
and the Caribbean, based in Miami Free Zone, 
Florida, looking for additional selected lines, 


RADIO-TEC, INC. 
2315 NW 107 Ave., Box 60, Miami, FL 33172 
Fax: (305) 592-3828 


Computer software 


f COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


(CEMS) i 
3 
i ? Sec, 
LAND MOBILE RADIO COVERAGE Fai. < 7 
Ya 
(LMRC) fa 
MICROWAVE LAND MOBILE RADIO Fee ae ee 
ave foe eee es War) 
@ Men Dive ¢ptor Crded © Ciwerage Diagrams ye oie. ae dae | 
© On-Screen Path Profile Design @ Muluple Predicticiny Mantels ‘ Ri og ae 
© Diffraction bans Calculations © Wal Radials - $0 M4 (871 Kem) Rusdaus Phe 
© Reflected Wena! Asal @ Rebel Maps it Color a 
@ Route sad Ywiem Disgram: © intermodulation € alculapor aT 
@ Map Crossings Graphic wih © Ve) Ta and Re Frequencies H { 
Dome nena © Upto)!" Onder { 1 
° EE Nae Fret Analny © Graphic Phoseniniions { \ ; 
ital vend Vile \ / 
: / 


NORTON ENGINEERING 
10002 MecDult Court 
Vienna, VA 22181 
703) 938-S745 
Fax; (703) 938-9168 


Demo Disk 
and 
Sample Printouts 
Available 
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Finally, a low cost reliable alternative to 
Speedcall’s™ 912C status reporter... 


Direct replacement for aging units or add ons. 


Introducing... 


Status reporting. sel call, horn honk, interrogate, 
group call, console assign and ANI on PTT. 


Parameters are front panel programmable. 
Extensive self test and alignment capabilities 


Model 1012C 


The next generation of 
Status reporting equipment fr rom: 


7\ arm 


munications 
210 Main St. #153 Seal Beach CA 90740 Order Hotline: 


LTR™ and Motorola trunking compatible. 
Compact: Only 54" x 4%" x 1%" 


Suggested Retail: $425” 
(414) 730-4190 
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es 


—ENGINEE RING AID SOFTWARE 


IGS 


CONSULTING SERVICES 


Oro ? 


30 Second ® 3 Arc Second Data Bases Now Avaliable. 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O. Box 884 Montgomery. TX 77356 »* (409) 588-3200 +« FAX (409) 588-4434 


Pyramid: Communications Service Management 


Software 
[ventory Serial #5.—| ns . | 

[Al ‘Radios wae Pia Mailing dabels Invoices 
tn = Kurs Productivity Reports | 


== 
MM! ~ Free Demo 2Slomer 
“. & Manual Data 


Version 3.0 
Only $279 


210 Main St #153 Seal Beach CA 90740 (414) 730-4190 2 
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Computer software 


RADIO ENGINEERING PRODUCTS 


+ SOFTWARE 
3-D Terrain 
Coverage Predictions 
Frasnel Zone Studies 
Engineering Package 


+ FCC INFORMATION 
Dial Access 
State Frequency Lists 
Custom Searches 
Mailing Labels 

intermodulation Studies Print-outs 

3 or 30 Second Terrain Ales Data Files 


GBT, INC. 


1001 S. Ridgewood Ave. 
Edgewater, FL 32132 
SEE" Phone: 904-426-0014 « Fax: 904-426-0099 
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CDS offers you the tools to predict radio propagation 
coverage with unprecedented accuracy. CDS Real 
World Propagation” Studies are an invaluable tool 
used in the design of RF communication systems. Call 
us to discuss how we can supply you with the 
resources you need. Other RF Engineering Tools — 
include: 
Resnacec/ateunans ar ets ¢ Online/Remote Access Services 
Panicapuahy * 3 Arc Second Terrain Data 


« FCC & FAA Databases 
* 1990 Population Data 


(Tv ] Communications Data Services, Inc. 


Ee eny rch VA 22046 


vd Fal 
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CSERVICE® 


Service Management System 
® Invoicing/Work Tickets 
« Accounts Receivable 
¢ Service History 
¢ Contract Management 


Sage Data Systems 


(Division of America West C&E, Inc.) 
800-542-9378 © 307-382-5663 ¢ FAX: 307-382-7323 


¢ Inventory 

* Air-Time Billing 
© Tech Efficiency 
e Recurring Billing 
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Terrain Analysis Package (TAP)™ 
PC-based software for RF studies 
¢ Arca field strength coverage maps. 
¢ Shadow maps 
¢ Choice of propagation models. 
* Point-to-point/microwave fade margin and 
reliability calculations. 
* User-customized data base for buildings and 
vegetation, 
¢ Digital elevation data on floppy disk or CD-ROM. 
¢ Intermodulation product studies. 


Free demo disk upon request. 


SoftWright 


Limited Liabillly Co 
1010 South Joliet, Suite 204 
Aurora, Colorado 80012 
(303! 344-5486 
FAX | 303) 344-2811 
Tele TAP ‘BBS | (303) 344-3378 
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Identify and prevent RF 
communications site 
Interference in minutes 
rather than hours. 


Powerks PC softwares thal picks up where 
cll other intermodulation programs lecves of1 


B22 sheione hic ‘emer popcorn ilu 


-intemod 
-Eliminates Manual up of fitter curves 


COMSITE Pius 


Fora brochure, call 1-800-845-0408 


¢ GP300, P200, HT600 
¢ Mobiles, Repeaters 
© Intrinsically Safe 

© Dealers Welcome 


1-800-822-M0SS 


COMMUNICATIONS 


MOTOROLA 
RADIO RENTALS 


¢ MT1000, HT600, P200 
¢ Intrinsically Safe 
¢ All Types Headphones 


* Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


SET YOUR ‘‘SITES’’ ON US 


WE can save you time and mon- 
ey. Call for a list of California's 
best kept secrets...805-945-5448. 


ff you don't we both lose money. 


Accessories 


WE WILL BEAT 
THE COMPETITION 


Clearhousing, Bravo, BPR, holsters, chains 
& leathercases. 
Over 12 colors available 
BUY, SELL & TRADE PAGERS 
Integrated Wholesale 
12368 Hancock St., Carnell, IN (317) 573-8185 


SMR BILLING/ACCOUNTS RECEIVABLE Advanced RF Coverage and Propagation Software 
$396 
"CES ‘IDA ‘Johnson “Trident "Uniden ‘*Zetron Appl pectrum Research] 


Daily Billings Generate Statements * Path Profiles 


Air Time Billing Print AR Ageings * Land i 
Long Distance Billing Generate Dervis Charges Use/Vegetation 
¢ Handles al! of your business oitltings. 
Easy to understand and learn 
Requires a minimum of file data keying. 
Mix or match different download formats. 
Simple ano flexible approach to sales taxes 
General Ledger Interface 


Billing Accounts Receivable \ il" 
Recurring Billings {flat rate) Apply Payments \\ Kt 
> . R\\ \ NW 
. = 


* Easy to Use on Your PC 

* Full Range of Design Options 
ree * Single or Multi Site/Cellular 
our monthly * Digital Topography 


bitting 


CLEVER SOFTWARE Service * Geographic Boundaries 


I 


3033 13th Ave. SW, Suite #139 * International Applications sae 
Fargo, ND 58103 2975 Valmont # 100 _ = (01) 303 444 4871 
Phone: 701-237-0095 Fax: 701-237-0228 Boulder, CO 80301 USA = = FAX: 303 444 4872 


The SENTRY ”Service Manager” 


The technicians very own encyclopedia of service department informa- 


! 


tion. A collection of over 50 Programs, Charts, Formulas and Conversion $25.00 FLAT RATE 
Factors. Information required daily, now on your service shop computer. | | on ine following movels: 
Faster than looking it up in a book.. XLH-250 R250 
Send $ 79.95 Check or Money Order to: eo 
BA sae Ee OTHER MODELS-—S2S/HR Plus Bats & Shinar 
‘ —$25/ | nt i 
P.O. Box 372416 F se MYLTICOM== . ar TURNAROUND 
Indian H Beach, FL 32937-041 ; gg * FACTORY TRAINED 
Some arbour sia pooh Ny VISA - MASTERCARD - COD 
Telephone (407) 773-6090 FAX (407) 773-6092 | TWO-WAY QUALITY REPAIRS 
Circle (151) on Fast Fact Card REPAIR $30/hr* Stine 
A.S.K. COMMUNICATIONS = OMEN 
3101 W. Thomas Rd. #114 Fee 
Repair services serie al as sre 
BIL 
P *Plus parts & shipping Se 
NS ELECTRONICS SERVICE INC. VW Triton 
COMMUNICATIONS MONITORS SALES & SERVICE Electronics, Inc. 
N.I.S.7. TRACEABLE CALIBRATION SERVICE MONITOR 
CUSHMAN IFR REPAIR & CALIBRATION 
SALES NEW-USED Exclusive monitor repair since 1973 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 


Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(404) 451-3264 AUTHORIZED 
Fax: (404) 458-8785 CUSHMAN SERVICE 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 
¢ FREE Estimates * 90-Day Warranty 
* Quick Turn-around * FM/AM/SSB/ CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 


SALES & SERVICE CUSHMAN 


FOR NEW MODEL DEMOS 


KNS ELECTRONICS, INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 
PHONE: 408-432-8100 


FAX: 408-432-8359 al cealieiecieneil ana 
mc. OE ee 


MODEL 7130 : eee Meg 
TRACKING GENERATOR = 
J 


ll 
i 
ll 


5 == == "The Pager Repair Peopte"' 
High quality, cost effective, and guaranteed 


pager repair. Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


(303) 337-4811 FAX (303) 337-3048 


OFFSET GENERATOR 
1 GHZ GEN & REC 
SPECTRUM MONITOR 
ENCODER 


ort 
euvuvote cot ee 
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Classified Serviver 
STUDY LAND MOBILE COMMUNICATIONS 


38 lessions written exclusively for Mobile Com- 
munications Servicing. $375.00. Call or write for 
free information 


There's a hidden 
message in Part 88 
about your future, 

“go away!” 


If you have a million $ 
business & 10 repeaters | 
you can enter the Part 
88 lottery... if not, don’t 
give up your day job. 


PO. Box 8278 
Lumberton, TX 77711-0278 
(409) 755-7838 


. Wi REPAIR & RETUNING | for more information call toll-free 
for more information call toll-free OF | (800) 769-AMRA 
(800) 769-AMRA DUPLEXERS Pn 
on | — |} AIMIRA. American Mobile Radio Associaton, ine. | 
AMRA< Aterican Mobile Radio Association, Inc. Filter Systems 80) Bor 33847, Wash:ngion. OC 20033 + Teleonone (202) 547-6545 


| 716-834-2787 Rx Multicoupliers | 
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!"! FCC FREQUENCY INFORMATION !!! \| °° | JEFA 


Parts 90, 95 and 22 


Custom Reports: Marketing or Engineering—Your Geographic Area L = TENE TORE IS, | 
Demographic & Boundary Information Available for report integration. F iT 
urnke 
Database Updated Daily i . Ad en: ae 
»Private Land Mobile Radio Services » Common Carrier and Private Carrier Paging » Cellular Licensees with Cell Sites crowave scot By SaEeeS 
¢ SMRs-Trunked and Conventionat © VHF and UHF Control Links Engineering 
Output on diskette or 9 track tape (printouts also available) for easy analysis of your data: System Design 
* Sort by your priority ¢ Identify potential customers * Identify potential interference Equipment 
* Locate transmitters ¢ Only the information fields you want * Print mailing labels ‘ 
¢ Identify used and unused frequencies System Installation 
Call or Fax ey heii for a FREE ESTIMATE 1116 Dobie Drive 214-424-5680 


Plano, Tx 75074 214-423-5862 FAX 


~ COMSEARCH 


Business Information Services—251 West Renner Road, Richardson, TX 75080 


Phone: 214/680-1000 Fax: 214/680-9802 
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FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Land Mobile Handbook. New Employment Guide. 
Audio & Video Courses Available. 

FREE Details 
WPT PUBLICATIONS 
1-800-800-7588 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 
AREA 


Skunk Shoppe! 


A Division of Shadow 
Technologies Group L.C, 


PO Bos 31160 
CHICAGO. It 60631 


*¢ AFTER MARKET OPTIONS 
MODULE INSTALLATIONS 
* SMALL OR LARGE QUANTITIES 


¢ MOST BRANDS OF MODULES 
AND RADIOS 
* MODIFICATIONS AND DISCOVERY 
INSTALLATIONS 


CALL FOR A PRICE QUOTE TODAY 


PH. (913) 749-3566 
FAX (913) 749-1036 


TIME 


For fast, accurate service, please the Fast Fact Card, the Address 
remove the Peel-Off Label (which is used Change Card, or to any correspondence 
to address your magazine) and affix it to | you send us regarding your subscription. 


NEED TENANTS?? 
: Advertise your sites in the 
“NATIONAL COMMUNICATIONS >> 
\__ SITE DIRECTORY_——_/ 
Dedicated to advertising antenna sites for lease 
NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation 


PARKER ELECTRONICS 


LAND MOBILE & MARINE ELECTRONICS 
SALES AND SERVICE 


Fastest Delivery and Best Prices 


619 Front Street 
P.O. Drawer H 
Georgetown. S.C. 29440 
WHOLESALE Phone: 803-546-9351 


To get your copy write or call: 
***INTRAFAM, Dept. M, P.O. Box 6093*** 
Freehold, NJ 07728 (908) 462-5964 


John M. Rowe 
Communications Real Estate 
Site Acquisition, Site Marketing & 

Zoning Specialist 
1236 Corona #2 
Denver, CO 80218 
REALTOR® (303) 830-0815 
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Discover the quality of a 
Falcon tower. 

Our craftsmen manutacture quality Custom engineered 

Sifuctures lor all applications in the commurncalons 

industry. These include guyed and selt-supporing lowers 

as well as monopoles and specialty Mounts 


(915) 658-7155 


4 FALCON 


Tower Fabra ators 


FAX (31S) 656 $182 - 629 PREUSSER - SAN ANGELO TEXAS Pes02 
FABRICATION ($12) S4? 977+ HOR | BOX 2000- SANDIA TEXAS 7608) 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the 1-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


SEATTLE AREA 


Commercial power with generator backup. 
Good security. Year around access. 
GOLDSPAR COMMUNICATIONS 
206-475-9430 
Fax 206-475-9410 


TOWER SPACE 


Westchester * Putnam « Rockland 
Connecticut 
Combiners 70-860MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill, Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 
SIGNAL TOWER COMPANY, INC. 
914-633-0569 « Fax 914-633-9315 


Tower Space Available 


45 miles west of Washington. DC 
Loudoun County, VA — Mount Weather 
Lat. 39°05’05°N — Long. 77°51'38"W 

1900 AMSL ~ Wide Area Coverage 


28 miles west of Washington, DC 
Lat. 3B°54'23"N — Long. 77°40'20"W 
1366 AMSL — Covers Western Areas of 

Washington. DC Metro Area 


28 miles northwest of Mirneapolis, Minn 
Elk River, Minn 

Lat. 45°20°35" — Long, 93°34'18" 

1325 AMSL ~— Wide Area Coverage 


Contact: Ken Van Patten 
Northwest Tower Service, Inc. 
(703) 255-9781 Fax (703) 255-1292 


ER ARAPR AAA AR AAP PRARS 


Here’s the first step designed 
to save you time and money! 

Whether you're a 
communications newcomer or 
an experienced pro, you'll find 
this handy booklet invaluable 
for: : j 

vPaging WSatellite 
YDispatch WMicrowave 
¥Cellular “Telemetry 
“Broadcast “Data 
Personal or Business 
V Specialized Mobile 


When you need help in selecting a commu- 
nications site, call the northern California 
experts. With 33 well-managed sites in key 
locations and a personable, dedicated staff, 
we'll get you up and on-the-air fast. 


The answers to 


“Choosing-a's} 
vFCC': 9 a'site 


uire 
vRisks €quirements 
“Leases 


+Maintenance 
vMore 


The California 
SITE SELECTION 
Check List 
(510)-236-3700 
Fax (510)-236-3799 


DIABLO COMMUNICATIONS, INC. 


1220 Brickyard Cove Road, Point Richmond. CA 94801 
(510) 236-3700, Fax (510) 236-3799 Ask for Mr. Pringle 
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Looking For 
Towers Here? 


[ES 


SUID 


Mid-States 
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37 CALIFORNIA ANTENNA SITES 


® Major Locations * Stand-by power 
* Secure facilities * Air Conditioning 


|; Or develop your own site. 
Land available ot 
Oat Mountain/Chatsworth. 


MERIDIAN 
COMMUNICATIONS 


Since 1956 
\ 23501 Pork Sorrento. Ste. 213A 


\ Colobasos, CA 91302-1955 
Conract Rich or Jack Reichler or 


818/888-7000 


Try Looking 
Here First 


FRYER'S SITE GUIDE'S 
Mid-States Edition is now available 
featuring over 9,000 antenna sites 
and 45 pages of 1°x1° maps 
covering towers from Tennessee 


to Michigan. 
COST: $200 


Regions to follow are 

Southeast, Panhandale/Gulf,, East, 
West and Plains. 

Reserve your copy now!. 

Call 215 660-7804 . 

on sale at our IMCE booth in Anaheim! 


BALA CYNWYD, PA 19004 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


~'\\STAR TOWER 621 Mehring Way, #1907 
Lek Cincinnati, OH 45202 
Leased 


(513) 621-9292 
Antenna 
Sites 


OHIO — KENTUCKY — INDIANA 


Cincinnati's Tallest Tower 
Call Jim Stitt 


BroadcasteSMR/Trunking*Cellular 
2-Way Base Stations*Repeaters 
MicrowaveeLinks*MMDS/ITFS*Paging 
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COMMUNICATIONS 
SITE SPECIALISTS. 


“ Site Selection, Acquisition, Development, Construction, 
Engineering, Management, Marketing. 
i4 Sites Available Now... IL.IN, MA, MD, MI.MO, 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


Microprocessor based Mobiles, 
portables, controlheads. 


C,OH,TX, & VA 


GE Warranty Processing 
@ Fast turn-around 


FACILITIES MANAGEMENT, INC. 


10 Woodbridge Center Dave, Neem ne NJO7095 
(908) 636-6970 + FAX (908) 636-7260 + Toll-Free (800) 247-4796 


© 199) RAM Facines Management. inc 


585 Factory Shoals Road 
Austell, GA 30001 404/948-9566 
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Air Comm 105.106 158.142, 602-275-4505 Maxrad, Inc. ...,.. 800-323-9122 
Alexander Batteries - ‘ or a . §15-423-8955 McManus Communications eaHad ..., .§01-763-6250 
America West C&E, Inc até ....., 800-542-9378 Mechem Electronics . ; PSE ...--. 703-373-3888 
Antenex A i .800-323-3757 Meridian Comms/Diablo Comms... : ; 818-888-7000 
The Antenna Specialists, Co. asin 216-349-8400 Meridian Comms-Comms Express - se, 800-631-7297 
Antenna World, Inc. 3 od ‘ 800-637-0222 Microflect.... we, ; 503-363-9267 
APCO National Conference ........-.... se 800-949-2726 Microwave Filter Company, Inc. i‘ : 315-437-3953 
Astron Corp, wa toe wesc eee + -414-4§8-7277 Midian Electronics, Inc. .........-- Z .......602-884-7981 
toration: & Electronics Engr : 800-527-4596 Midland International LMR . eiieSicek -......800-MID-LAND 
Avcom of Virginia : ea 804-794-2500 Mobile Mark, Inc. .. : 800-648-2800 
Avtec, Inc. . re sia 803-892-2181 Modular Communication System. : : wee 818-764-1333 
BatteryPRO Centres, Inc, , u 800-661-9401 Monark International Corp. ‘ .... .816-891-0700 
8&C Communications, Inc. __... a se . 800-343-3004 Motorola Government .. - ; ; : 800-235-9590 
BEE Electronics. Inc. . 4 . -708-345-0337 MX-COM, Inc. ........-- tiawic nets ease -» 919-744-5050 
Bendix/King, Mobite Comms Div. Na) 913-842-0402 NOW MER iis sss siprence vere x er -. 2+ 800-854-3906 
Bomar .. ; By ana . 800-526-3935 Norton Engineering ‘ : 703-938-5745 
BRAMCO, Inc ‘ 513-773-6255 Omicron Electronics . - . 203-928-0377 
Cartwright Communications z we - 513-489-1755 PageTek, Inc. ....-.. 919-876-8294 
Celwave . , ee ice sas . 800-321-4700 PanaVise Products, Inc. ............ ....-., 702-353-2900 
Central Tower, Inc. . ; ee e+... .B12-853-0595 Pathcom Corp. ..... , ais sense ss. 903-586-9812 
Centurion International, Inc 5 Jo eses .. 800-228-4563 Pekaar Communication, Inc. |. ee ev es 201-772-0704 
C.ET., Inc. > = 800-445-0297 Polyphaser Corp. .... . vee... , 800-325-7170 
CES, inc. . eer . 407-679-9440 Primus Electronics Corp. . 800-435-1636 
Chargequard Corp. . neass -...- 800-458-3410 Pyramid Communications ain .-.---910-430-5892 
Cimarron Technologies aig , veces ess 800-487-7184 Quantum Pubhshing, Inc............... -- +++» 800-422-9666 
David Clark Co., Inc. 3 -s e101: 508-751-5800 Radiocomm Assoc, of Canada , ; 416-252-7791 
Communications Associates _. d i 800-435-9313 Radiomate ; oe , 800-346-6442 
Communication Data Services ‘ 800-441-0034 Radio Wholesale _— 800-53-RADIO 
Communications Specialists -.. . ants sree . 800-854-0547 Ralco Electronics awrsie=is é ... 800-567-8884 
Comsearch + . .. -214-680-1000 Ramsey Electronics . .... pobribreciseenete cones. 716-924-4560 
Connect Systems, Inc, we saieh . 800-545-1349 ACW Distributing ., .. a Risener ..... 800-726-9015 
Contre! Signal Corp. Ge 303-989-8000 Ritron, Inc. - i ,..-, 800-USA-1USA 
CPI Communications, Inc. _. 800-869-9128 Sabre Communications , 712-258-6690 
C+ Software...... <8 : 819-563-0133 Santa Fe Distributing 913-492-8288 
Cushcraft/Signals Corp, eels i 48.. .., 800-258-3860 Schlumberger Technologies . \ -....... 800-225-5765 
Cushman/KNS Electronics...... Ss ata . 408-432-8100 Selectone Corporation . Sieiainiion 6a bere eee s+ 800-227-0376 
Datacom, Inc... : 217-222-0160 Sentry Services Int'l - 1.4... 407-773-6090 
Decibel Products, Inc. — ‘ 214-631-0310 Shadow Technologies 913-749-3566 
Diablo Communications. Inc. . . : . 510-236-3700 Sharp Communication ; 800-548-2484 
OX Radio Systems ...... Kewenass .., 213-257-0800 Shure Brothers, Inc. ......... 5 : - .800-25-SHURE 
Dynatech Tactical Comms .... " ioe sayite ., 603-880-4411 Siemens Solar Industries...... veer e ee 805-338-6341 
Earmark, Inc ; : 203-777-2130 Simrad, Inc... ...., , : soy oss: , 800-426-5565 
EMR Corp. ‘ 602-581-2875 Skaggs Telecomms Service. Inc, 801-261-4400 
Fischer Custom Comms, Inc. . ‘ 310-644-0728 Softwright 303-344-5486 
Flash Technology Corp. of AM - Ber , .618-377-0600 Solar Electric Specialties... 707-459-9496 
Frequency Management..... Sy piste , 800-800-9825 Southern Computer Corp, .......... . 800-752-3571 
Fryer's Site Guide ie 215-660-7804 Standard Communications... . -s+-+, 800-767-6695 
Gamber Johnson 715-344-3482 STi-CO Industries, Inc... 716-662-2680 
General Communications Y . 800-356-3200 Tait Electronics USA, Inc 713-984-8684 
Harger Lightning Protection . : 94... , 708-362-4848 Tekk, Inc. : , 800-521-TEKK 
Henry Radio . oe siti vee eus ys , 800-877-7979 Telepoint, Inc... Srey ae: coves ss. .810-652-3666 
Hustler, Inc... . A 88, # .800-949-9490 Tower Structures, Inc. Kee Shey hate vee = 619-421-1181 
Hutton Communications F . = 800-442-3811 Transcrypt International Lid. 600-228-0226 
Hy-Q International . . B 606-283-5000 Trylon Manufacturing Co. Ltd. 519-669-5421 
ICI Systems, Inc... . aia 2 800-779-1917 Uniden Corp. of AM - MSG. Inc. 817-858-3300 
IDA Corp. . P saa RG i cate eevee eee €O1+280-1122 Unipage. . ‘ 800-367-2864 
IFR Systems, Inc. 2 si 316-522-4981 Valmont Industries, DRESS, vay mennieaccties wa vce sees 402-359-2201 
interconnect! Specialists, Inc 407-332-0533 VCP International, Inc * .. 80. S 800-527-9366 
International Crystal Mig... - ; 405-236-3741 Vega, A Mark IV Company 818-442-0782 
Kyocera/Photocomm oS ‘ 619-576-2672 Vertex/Yaesu USA 310-404-2700 
Kyodo West, Inc... . Cainitinns Pat rca 800-535-2082 Vocom/RF Corporation i avath .. 800-USA-MADE 
Larsen Electronics Case’ sua Vite'e .BO0-426- 1656 Wacom Praducts, INC...) 6 es riers eve ee es. 817-848-4435 
Leathersmith c : 800-233-0440 WAVETEK ._. PE Sa de ‘ . 800-245-6356 
Marketronics Corp 800-845-1230 W&W Associates R 61 800-221-0732 
Maxon America, Inc. pe . 816-891-6320 Zetron. Inc 26.40.92 35, 206-820-6363 


You don't need an emergency 
for dependable transmitting and 
receiving to be critical. VERTEX 
believes it’s necessary all the time 
With 35-plus years of radio com- 
munications leadership, our repu- 
tation for high-tech innovation and 
rugged reliability is well-known. 

VERTEX delivers superior UHF, 


J ae - : 
* United States - (310) 404-2700, Yaesu U.S.A. ¢ Central & So. America - (305) 593-2500, Yaesu Int'l Sales * Canada - (800) 567-6664, Omni Provincial Electronics 


© 1992 Yaesu U.S.A., 17210 Edwards Ad., Cerritos, CA 90701 Specifications subject to change without notice or obligation. 


VHF and Low-Band Mobiles and 
Handhelds backed by a 3-year 
warranty, competitively priced — 
without sacrificing quality, no 
matter what your budget. 

For details on the VERTEX 
VHF/UHF compact handhelds, 


band handheld with MIL STD 810 
C/D and FCC Part 80 see your 
nearest VERTEX dealer or call 


complete 4, 12/24 and 99 channel 
mobile line and our exclusive dual- 


Dynamite 
Discovery 


Communications Specialists’ latest 

excavation brings to light yet another 
dynamite discovery—our new dip switch pro- 
grammable SD-1000. No need to tunnel your way 
through Two-Tone Sequential decoding any- 
more. We've mined this amazing unit! Now, for 
the first time, you can stock one unit that will 
decode all calls in a 1000-call paging system with 
+.2Hz crystal accuracy. The EEPROM on- 
board memory can even be programmed for cus- 
tom tones, and every unit includes group call. 
Universal switched outputs contro! your call 
light, squelch gate and horn. The SD-1000 can 


Circle (3) on Fast Fact Card 


also generate CTCSS and decode 

Two-Tone Sequential. [ts miniature 

size of 2.0” x 1.25” x .4” is no minor 

fact either, as its a flawless companion 

for our PE-1000 Paging Encoder. We 

ensure one-day delivery and our one- 

year standard warranty. Tap the rich vein of 

Communications Specialists and unearth the 
SD-1000 or other fine gems. 


COMMUNICATIONS SPECIALISTS, INC. 


(MT 426 West Taft Avenue + Orange. CA 92665-4296 


Local (714) 998-3021 * FAX (714) 974-3420 
Entire US.A. 1-800-854-0547 


Outside USA or Canada: Jescom International’ | Waters Park Dr. #117/ San Mateo, CA USA Phone (415) 574-1421 / FAX (415) 574-5297 - Also in Italy and Spain 


